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(54) 1 H-IMIDAZOPYR IDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general formula or salts thereof: 



wherein R 1 represents hydrogen atom, hydroxyl group, 
an alkyl group, a cycloalkyl group, styryl group, or an 
aryl group; R 2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocyclic or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 



[0001J The present invention relates to novel IH-imldazopyridine derivatives or salts thereof whirh ho 
inhibitory action against production of tumor necrotizing factor (TNF) or ZSdn iT I/n^T ^ * ^ 
ments for preventive or therapeutic treatment of diseases of hi™ ' ^ and a « useful as medlca- 

IL-1 is mediated, which includ'e *JZS2£SZZl££ T ^T^lT'V T* ^ 85 ™* 
rhinitis, atopic dermatitis, contact dermatitis «3IS^2^T^ ' OS,eoartnriUs - «°.). allergic 
hemic diseases (e g.. hemolytic anemiranaoS'^ h? ,k V8n ° US 8ut0 ~ e dlsea «* [autoimmune 
diseases <e. 9 Jlce^e X S 

catarm, etc), endocrine ^L^tSS^ ^SS^ST^ 



Background Art 



[0002] Some compounds having 1 H-imidazoquinoline structure are known which are anaio™,,. ,„ 

of the present invention. Journal of Medicinal Chemistry, Vol 1 1 ,87 (TgTmrt^/wo ^ ^ compounds 

da 2 o[4.5^]- q uino,ine. Japanese Paten, Unexamined Si TkSka ) No ^e^lS'^TT^'^ 

buty|.1H-imidazo[4.5-clquinollne-4-amine (general name- imiouLodT as a 88/1985 d.sctoses 1-iso- 

Hungarian Patent Publication No 34479 (Patent No^SmowSS < a /°, mp °" ndhavln 9 a " "Mm action, and 

no^eaaacompour^havlnganaSSlZ^^ 

according to the present invention have never been known so far. '™da*>pynd,ne denvabves as those 

iretsu^hTs^^ 

P. 8, (1994). However, 1 J * «• 



Disclosure of the Invention 



tags rjscssjanss.-rss ,ssr- — — 



^ R 2 (I) 



one or more substltuents- R2 repr^^d™™ aTm TSZT* T, " 8 " ^ 9r ° Up Whlch ™» havo 
group which may have one or ZTuSent] TcX^T? gr0up ' a h hato 9 an atom . 9roup. an amino 

which may be substituted rtngTrepr^enTa horS^r h T" T* 8Ubs,i,u,ed - ° r a P" a "oxy group 

[0007] According to the second embodiment of the present invention, mere are provided novel 1 H-imidazopyrid.na 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R\ R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethy! group, an alkanoyl group which may be substituted, an aikoxycarbonyl group, 
benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an aikanesutfonyl group, a benzenesutfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or interleukin-1 (IL-1) which comprises as an active ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011) Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
in that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substttuents as 
R 3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
Include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, Isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloalkyl group represented by R 1 Include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyi group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazinyl group, 4-pyrldazinyl 
group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thienyt group, 3-thienyl group, 1-pyrroryl group, 2-pyrrolyl group, 3-pyrrolyl group, 1-imldazoryl group, 2-imldazolyl 
group, 4-imidazolyl group, 1 -pyrazoryi group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group, 3-isoxazoryl group, 4-isoxazolyl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazolyl group, 5-thi- 
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azolyl group, 3-isothiazolyl group, 4-isothiazolyl group. 5-isothia20lyl group. 1.2,3-tria2ol-1-yl qrouo 1 2 3 tri^niwi „, 
group, 1 .2,3-triazol-5-yl group, 1 ,2.4-triazol-l -yl group. 1 ,2.44riazoi-3-yl group 1 2 4-triazo 5 ll nrlfn ^ £ 

atom, and .od.ne atom. Examples of the amino group which may have one or two substituents that WmSmSZ 
' nC,Ude ; '° r eX , am P ,e ' amino 9 rou P. methylamino group, ethy.amino group, n-propylamino group SSSSS 

no group d.ethylam.no group, an.hno group, pyridylamino group, 4-pyridylmethylamino group, beazyl^ino qZTd 
mrthoxvbenzy.am.no group d.benzy.ami„o group and the like. Examples of the C7c.ic amino group^^nt^S'^ 

and the like 9r ° UP ' hexah V dr °- 1H ^^i^epin-,-y. group, morpho.ino group, 4-,hiomorpho,inyl group 

H mf Th*" ? hOm0C5 L C,iC ° r he,erocvclic rin 9 presented by ring A in the aforementioned general formulas 
( ) and ( I) mclude. tor example, benzene ring, cyclopemene ring, cyclohexene ring, cvcloheptene ring cyclop 
nng. cyc.oheptad.ene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole rinj thiLole ri™ ox!S 
nng.azepmenng end the .ike. Exemp.ee of the alkyl group which may be su^lZnt^locX o^ie^ 
nng mclude, for example methyl group, ethyl group, n-propy. group, isopropy. group, n-buty. g^p isobu^uo 
sec-butyl group, tert-buty. group, n-pentyl group, sopentyl group, neopenty. group, n-hexyl group and theYke S 
ple S ofhea.koxy.grou P whichmaybesubstitutedon,hesaidringinclude^ 

P k 9r °K P ' neopent y |ox y arou P- "-"wykwy group and the like. Examp.es of the halogen atom wS 

maybesubst,tutedonthesaidringinc.ude.forexam P le.fluori 

[0016J In the aforementioned general formula (I), the saturated nitrogen<ontalnlng heterocyclic group represented 
llTr?:* 11 ?! : trD 9en^onta.ning heterocyclic group which has one or more niTgen atoms asTgtoon ■ 

£2^2!, T ,Urther haVe 006 ° r m ° re 0Xy9en a,0ms or ™« ur «°™ *> rlng^nst Jng alTs - 

Examp leslnclude 1-azlndlnyl group. 2-aziridlnyl group. 1-azetld.nyl group, 2-azetldlnyl group, 3- Jetldlnyl group 1 

2 S^ 0UP ' 2 - pyrro,id 7 1 l 3™'- 3-PyrroHd.ny. group, pyrozo.idlny. group, imidazolidlny. group, pfceriZ gro^ 
2-p pendy. group 3-p,pendyl group, 4-piperidy. group. 1 -piperazinyl group, 2-piperazinyl group hexahydro-1 H Jeoin 
1-* grouf ^exahydro-1H-azep.n-2-yl group, hexahydro-1 H-azepin-3-yl group! hexahiro-1 H^ejn^ group 7e^ 
h xeLr^H TaT'"' 1 ^ 9 ?^' hexah Vdro.1H.1.4-dia,epin-2-yl group, hexahy2ro-1H-1.4-dLepin -^ group 

t th, ° m0,ph0,lnyl 9roup - group. 3-.som.azo.idmy. group, 1 aKSSJ 

r P ' 1 f ' 4 - ,ria20 " dln - 3 -y | 8™P. 1 .Z-S-thladiazolin-S-y. group and the like, and preferred groups included 

group, 3-azet.dinyl group, 2-morphollnyl group, 2-thlomorphollnyl group and the like azeuo.ny. 
S Jl? a,ore ™" tlo f ned aeneral ,omu| a (»). samples of the alkanoyl group which may be substituted that is 
represented by R 4 mclude. for example, formyl group, ecetyl group, propionyl group, n-butyry. group, isobutyry. group 

Z2t£Tjr** r UP - P,Va,0yl 9r0UP ' " U0r08Ce,y, 9r0UP ' g^up. mfluoroacety. g2p chToro 

Z£Z I ! XamP ' me,hox y carbon y , 9™P. ethoxycarbonyl group, n-propoxyceroonyl group, isopropoxy- 

Tul n „ 9 T "^l^* 0 "* isobutoxycaroony. group, sec^moxycaroonyTgroup tert-bmoxy^roonyf 

H •;- p ^f° f Xy f? rt50n y , 9 rau P- n - h8x y ,ox y«*onylgroupandthe.lke. Examples of the thtocaroamoyl gnl" whS 

" rePre88 t d by R4 inC,Ude ' '° r eXamp,e ' lh ^^oy' 9ro«P. methyfthioca*a^y P grou7 
22^^ 9 r UP ' n ■P ^0 Py ,,h,oca ' bamo V , Qro «P. isopropyrthlocarbamoy. group, n-butylthiocerbamoyl group 
Z » 9roUP ' ^^tocamamoyl group, tert-butytth.ocaroamoy. group ano the .Ike. Ex IpTs oi 

It - ? 9r0UP : preSent8d ^ lnc,ude . '°r example, methanesu,fony. group, ethanesu«ony. group n 
propanesuBonyl group, n-butanesuffonyl group and the like 

n?m2v c| l , n ,! , l e h P ^ Se^, ,,0 ">. w,th ^P^ te 018 subsUtut.ngrolnd.ng position of the terms the ery. group-, the 

PasSa,^^^ 

^nll^ll , f ° h may 3Ubsti,u,e/birid * Position on a substftutable/bondable element 

r S h 9 rro?e. 9 ,M 

ar,!L™HTlf^ e K n,i0nC K 9enefal f0mU,aa 0) 8nd (,,) °' * e P re88nt invemion - whe " certain functional groups 
tonY « «^ , h Th,T T b ! SUbS,ltUted ' or "* hlch ma V ^ve substltutents." me substRuen, may be any group so 
****** <*" SUDStltu,a on me functl0 " al groups. The number end kind of the substftuent ere not partJcularh ,*Zri 
and when two or more substftuents exist, they may be the seme or different. Examp.es include ha.ogen aronTauS 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; alkyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyt group; aryl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 

5 n-butoxy group, isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamino 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, dlethylamino group, anillno group, pyridyiamlno group, benzylamino group, diben- 
zylamino group, acetylamino group, trifluoroacetylamino group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 nylamino group, benzhydrylamino group, and triphenylmethylamino group; formyl group; alkanoyl groups such as acetyl 
group, propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group, difluoroacetyl group, trifluoroacetyl group, chloroacetyl group, dlchloroacetyl group, and trtchloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

is group, n-pentyloxycarbonyl group, and n-hexyloxycarbonyi group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butylcarbamoyl group, isobutylcarbamoyl group, sec-butytearbamoyl group, and tert-butylcarbamoyl 
group; thiocarbamoyl group; alkylthlocarbamoyl groups such as methylthiocarbamoyl group, ethylthiocarbamoyl group, 
n-propylthiocarbamoyl group, isopropylthlocarbamoyl group, n-butylthiocarbamoyl group, isobutylthiocarbamoyl 

20 group, sec-butylthiocarbamoyl group, and tert-butylthiocarbamoyl group; amidino group; alkylthlo groups such as meth- 
ylthio group; alkanesulflnyl groups such as methanesulflnyl group; alkanesulfonyl groups such as methanesulfonyl 
group, ethanesulfonyt group, n-propanesulfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyl group; aralkyt groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxyimlno group; alkoxylmino groups such as methoxy imino group, ethoxyimlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedioxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

30 [0021 ] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention include acld-additlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiod'c acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
fumaric acid, citric acid, oxalic add, malic acid, succinic acid, lactic acid, methanesulfonlc acid, ethanesulfonlc acid, 

35 benzenesulfonic acid, p-toluenesulfonlc acid, mandellc acid, tO-camphorsutfonic acid, tartaric acid, stearic add, glu- 
conic acid, nicotinic acid, trtfluoroacetic acid, and benzoic acid. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (11) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present invention. 

[0024] Preferred compounds of the present invention include, for example, the following compounds and salts there- 
45 of; however, the present invention is not limited to these examples: 

(1 ) 4-chlon>1-[2-(4-pIperldyl)ethyt]-1H-lmldazo[4,5-c]qulnollne; 

(2) 4,B-dlchloro-1-[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]qulnollne; 

(3) 4~chloro-e-methyl-1 -{2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c}quinoline; 
50 (4) 4-chloro-8-methoxy-1 -{2-(4-plperidyl)ethyl]-1 H-imldazo[4,5-c]qulnollne; 

(5) 4-chloro-2-phenyl-1 -[2 -(4-plperidyl)ethyl]-1 H-imidazo(4,5-c]qulnollne; 

(6) 4,8-diehloro-2-phenyl-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-cjquinoline; 

(7) 4-chloro-8-methyl-2-phenyM -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5 -cjqulnollne; 

(8) 4-chloro-8-methoxy-2-phenyM -[2-(4-plperidyl)ethyl}-1 H-lmldazo[4,5-c]qulno!lne; 
55 (9) 4-chloro-1-[2-(4-piperidyl)ethyl]-2-trifluoromethyl-1 H-lmidazo[4,5-c]quinoline; 

(1 0) 4,8-dlchloro-1 -[2-(4-plperidyl)ethyl]-2 -trtf luoromethyl-1 H-lmidazo[4,5-c]quinoline; 

(11) 4-chloro-«-merhy1-1 -[2-(4-pipertdyl)ethy1]-2-trtf luoromethyl-1 H-imidazo[4,5-c)qulnollne; 

(12) 4-chloro-8-methoxy-1 -[2-(4-piperidyl)ethyl)-2-trifluoromethyl-1 H-imidazo[4,5-c]quinoline; 
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(1 3) 4K;hloro-2-(4-methylphenyl)-l -[2-(4-piperidyf)ethylH H-imidazo[4,5-c]quinollne; 

(14) 4^hloro-2-(4™ e thoxyphenyi)-1-{2-(4-piperi^ 

(15) 4^chloro-2-(4-f luorophenyl)«1 -[2-(4-piperidyl)ethyi]-1 H-imidazo^^cJquinollne; 

(16) 4-chloro-1 -{2 -(4i3iperidyl)ethyl].2-(4.trifluoromethylphenyl).1 H.imida2o[4,5^]quinoline- 

(17) 4-chloro-2-(2-furyl)-H2-(4-plperWyl)ethy^1 H-lmida2o[4,5-c]quinollne; 

(18) 4-chloro-H2-{4-piperidyr)ethyO-2-(2-thlenyf)-1 H-lmldazo[4,5-c]quinollne; 

(19) 4K:hloro-2-(2-imida2olyl)-1-[2-(4-piperi 

(20) 4-chloro-1 -[2-(4-piperidyl)ethyl]-2-(2-thla20tyl)-1 H-imidazo[4,5-c]qulnoline; 

(21 ) 4-chlor<>-2-(5-methyl-2-thienyl)-1 -{2-(4-piperidyl)ethyl]-1 H-imidazo(4,5-c]quinoline; 

(22) 4K:hloro-1-{2-(4-piperidyf)ethyQ-2-(2-pyrrolyl)-1 H-imidazo[4,5-c)quinoline; 

(23) 4-methyl-2-phenyl-l -{2 -(4-piperidyl)ethylJ-1 H-imidazo[4,5-c]quino»ine; 

(24) 2-(4-nuoropheny0^ethy|.1-[2-(4-piperidyl)ethyl]-1H-lmida2o[4,5-c)qulnoHne; 

(25) 4-methyM -{2-(4-pip0ridyl)elhyl]-2-<4.lrifluoromethylph8nyO.1 H-imida2o[4,5<]quinoline- 

(26) 2-(2-f uryl)-4-methyM -[2-(4^iperidyl)ethyl]-1 H-lmldazo[4,5-c]qulnoline; 

(27) 4-methyl-H2-(4.piperidyl)ethyl]-2-{2-thienyl)-1 H-lmlda2o[4,5-cJquinolIne; 

(28) 2-(2-imidazoryl)-4-methyl-1 -{2-(4i3iperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(29) 4-methyM -{2-(4-piperidy0elhyl)-2-(2-thia2olyl)-1 H-imidazo[4,5-c]quinoline; 

(30) 4-methyl-2-(3-methy^2-thieny^ 

(31 ) 4-methyl-2-(5-methyl-2«thienyl)-1 -[2-(4-piperidy l)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(32) 4-methyM -{2-(4-piperidyl)ethyf]-2-(2-pyrrolyl)-1 H-imidazo[4,5-c]quinoline; 

(33) 4-methyl-2-(1 -methyl-2-pyrroryl)-1 -{2-(4-piperldyl)ethylH H-imidazo[4,5-c]qulnoline; 

(34) 4^chloro-6 r 7 f 8,9-tetrahydro-2-pheny)-1 -{2-(4-plper1dyl)ethyl}-1 H-lmidazo[4 ( 5-c]quinollne; 

(35) 4-chIoro-67-dihydro-2-phenyM 

(36) 4^hloro-2-phenyl-1 -[2-(4-plperldyl)ethyf]-1 H-lmldazo[5,4-dfthleno-[3,2-b]pyridlne; 

(37) 4-chloro-2-phenyM -[2-(3-pipertdyl)ethyl]-1 H-lmldazofrS-cJquinollne; 

(38) 4-chtoro-1 -[2-{2-morpholinyl)ethyl)-2-phenyl-1 H-imldazo[4,5-c]quinoline; 

(39) 4n:hloro-2-phenyl-1-[2-(1-plperazlny0ethyl]-1H-lmlda2o[4,5-c]qulnoHne; 

(40) 4 l 6,7 l 8 l 9-pentachloro-2-ethoxymethyl-1 -[2-(4-thiomorpholInyl)ethyl]-1 H-imidazo[4 ( 5-c]quinollne- 

(41 ) 4-ch!oro-6 r 7,8.9-tetrahydro-2-hydroxymethyl-H2-(1 -piperazinyl)ethyl}-1 H-imidazo[5,4-d]cyclohepta[b]pyrid- 
30 ine; and 

(42) 4-chloro-2-(3-methyl-2-thlenyl)-1 -{2-(4-piperidyl)ethyl>1 H-imidazo[4,5-c]quinollne. 

[0025] The novel 1H-imidazopyridlne derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 

35 pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAO No Hei 

« 3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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on) (iv) w 



R 3 — (CHJ^ R^-tCHa)^ 




wherein R 5 represents hydroxyl group or an alkyl group; R 6 represents chlorine atom or an alkyl group; R 1 ' has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 
30 those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0°C to 200*C. 
[0028] In Step 2 t the compound of the general formula (V) can be obtained by allowing the compound of the general 
35 formula (IV) to react with an appropriate chlorinating agent, for example, phosphorus oxychlorlde, thlonyl chloride, 
phosgene, oxaryl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0°C to 200°C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethylformamide 
40 and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from *10*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride andso- 
45 dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII): 

30 

R r C(OR) 3 (XI) 
R V COX (XH) 
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w 



(R V CO) 2 0 



(XIII) 



wherein R represents a lower alkyl group; X represents a halogen atom; R r has the same meaning as that defined for 
R' (except (or hydroxy! group), 

in the presence or absence ot a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, .n the presence or absence of a solvent such as N.N-dimethytformamide, tetrahydrofuran ac- 
etonitnle, xylene and toluene, at a temperature ranging from 0*C to 200*C. 

[0033J In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained bv 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 

(AlV). 



15 



R 1 CHO (X|V) 



wherein Ri' has the same meaning as that defined for Ri (except for hydroxyl group), In the presence of2,3-dichloro- 
5,6-d»cyano-1,4-benzoquinone in a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. «"«H»raiure 
[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained bv 
t !^!^^ nd ° f af ° rementi0ned 9eneral forTmj|a < V,,t > ™* fl compound represented by the following 



25 



R V COOH ( xv) 



40 



wherein Ri has the same meaning as that defined for Ri (except for hydroxyl group), in the presence or absence of 
an acid catafyst such as hydrochloric acid and sulfuric acid, in the presence or absence of a solvent such as N Ni- 
di methy If ormam ide and toluene, at a temperature ranging from 0"C to 200'C. Moreover, when R* represents hydroxy) 
group ,n the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
tn step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X). If desired at the nitrogen 
atom not bound to the (CHj) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by H» wrth a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychlorlde, thlonyl chloride, phosgene, oxalyl chloride, phosphorus 
° r ^ ' ike m pre8enc8 or abaenca °' a «*»•* such as toluene at a temperature ranging from O'C 
?v7 \ ' T C , L« m,6r de P ro,ecUn 9 in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R« Is chlorine atom. a 

J0036J In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 



50 



55 




(XVI) 



wherein R3. R« m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with trlphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dlchloroethane 1 4-dloxane 
tetrahydrofuran, N,N-dimethytformamlde and toluene at a temperature ranging from 0*C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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CH, 



"•-Ha* ^ / z - 8(0) ' 




UVU) 

JO 

wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R« m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
is group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. . 

[0038] The oxidatJon can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc acid, osmium tetraoxlde, ruthenium tetraoxlde or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dioxane, 1,2-dichloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0°C to the reflux temperature of a solvent. 

[0039J In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
& (I) wherein R 2 is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dimethylforma- 
mide, 1,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

(0040) In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 Is fluorine atom, bromine atom or Iodine atom and R 1 is R r can be obtained by allowing a compound 

35 which Is obtained by reacting the compound of the general formula (I) wherein R 2 is chlorine atom and R 1 is R 1 ' or 
wherein R 2 is hydroxyl group and R 1 is R r with trifluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal hailde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium Iodide, sodium Iodide, etc.) In an aprotlc solvent such as dlmethylsulfoxide, N, 
N-dimethylformamide, and acetonitrile in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

4 ° phosphonium bromide, hexadecyttributylphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] tn the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent {CH^m 9™P deprotected, can be obtained by subjecting the compound of the general formula (I), 
wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2)m 9 rou P. t( > deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotection by using an acid or alkali can be earned out with an appropriate acid or base in the presence 
» or absence of a cation scavenger such as anlsole and thloanisole in a solvent. Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dlmethylformamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic acid, methanesulfonic add, p-toluenesulfonlc acid, formic acid, 
w acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkail metal such as sodium and potassium, and of alkailne-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be carried out by using an appropriate metal catahyst such as platinum, palladium/ 
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10 



13 



40 



30 



carbon, Raney nickel, Pearlman's reagent in water, an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm* 

[00441 In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene at a temperature ranging from 0°C to 200* C. 

[0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N,N-dimethytformamide and toluene at a temper- 
ature ranging from 0°C to 200°C. 

[0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1,2-dlchlroethane, N,N-dImethylformamide, 1,4-dioxane, tetrahydrofuran and toluene at a temperature ranging from 
0°C to 200 W C under normal pressure or a pressurized condition. 

[0047) In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 Is 
benzylamino group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained in the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 is p-methoxybenzylamino group to deprotection using an acid. 

[00481 The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peartman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 
at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an add such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyclohexadiene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trif luoromethanesulfonic acid in a solvent such 
as aicohols Including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, tetrahydrofuran, 
toluene, and N.N-dlmethylformamide in the presence or absence of a cation scavenger such as anlsole and thloanisote 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the generaJ formula (I) wherein R 3 is a saturated nitrogen-containing hete- 
rocyclic group which is substituted with ethylenedioxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanollc solution of hydrogen chloride, sulfuric acid, hydrobromic acid, trifluoroacetic 
acid, p-toluenesulf onlc acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dioxane, tetrahydrofuran, methanol, ethanol, n-propanol and N.N-dlmethylformamlde, or a 
water-containing solvent thereof at a temperature ranging from 0°C to 200°C. 

[0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimino 
group or an alkoxyimlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocyclic group which is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 



R 7 -ONH 2 



(XVIII) 



wherein R 7 represents hydrogen atom or an alkyl group, 

in the presence or absence of a base such as triethylamine, diisopropytethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol. N,N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. 

[0051] In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 2 Is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
5 or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

10 nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent {CYtym 9 rou P 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N,N-dlmethylformamide, 
methylene chioride, tetrahydrof uran, toluene, pyridine, nitrobenzene, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, eth- 

13 anol, n-propanol and water, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0*C to 200'C. 

[0054] Examples of the appropriate reagent include, for example, alkyl halides, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydryl chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trlfluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dlcarbonate, sodium cyanate, alkyl 
20 isocyanates, sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1-carboxamidine, methanesulfonyl chloride, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thiourethanes, alkylth- 
iourethanes and the like. 

[G055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

23 or benzyloxycarbonyi group on the nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CHJn, group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 

30 perature ranging from 0°C to 200°C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 1 B, p. 726 (t 975); Vol. 33, p. 1 880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments wh ich comprise as an active Ingredient the novel 1 H-imldazopyridlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations in the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
40 rations in the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical^ acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical IngredlentB may be used such as exclpients such as lactose, D-mannitol, corn starch, and crystalline 
cellulose; disintegrators such ascarboxymethylcellulose and carboxymethyicellulose calcium; binders such as hydrox- 
ys ypropylcellul08e, hydroxypropylmethylcellulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropylmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hand fat and the like. In injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solublllzere or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
so acids or bases; teotonldtles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg in parenteral administration for an adult, 
33 which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It is desirable that the aforementioned dose may su Itably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

Reference example 1 

Ethyl N'triphenylmethyM-pjperidinecarboxylate 

=55SSS=S5r? 



Elemental analysis for CzjHagNOjj 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H, 7.22; 


N, 3.51 
N, 3.44 



Reference example 2 
N-Triphenylmethyl-4-plperidinemethanol 

52 J^nh T n l° n ^ W ° f litWUm a,Um,n,Um h * rtd " * 300 mf of dri <* tetrahydrofuran, a solution of 112 o 



Elemental analysis for C^H^NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H, 7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063J '"^o^ancewtththemethodofReferenceexampleZ.mecompoundofReferenceexampleawasobtalned 
Reference example 3 

NTriphenylmetriyM-plperldlneethejiol 
[0064] 

Appearance: colorless liquid 

IR spectrum vfllq.Jcnr': 3416 ' 
Mass spectrum m/z: 371 (M+) 
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Reference example 4 

(N-Triphenylmethyl-4-piperidyl)methyl methanesulfonate 

5 [0065] To a solution of 84.0 g of N-triphenytmethyl-4-plperidlnemethanol and 36.2 ml of triethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesutfonyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

io lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134'C. 





Elemental analysis for C^H^NOgS 


15 


Calculated % 


C, 71 69; 


H, 6.71; 


N, 3.22 


Found % 


C, 71 68; 


H, 6.47; 


N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2«{N-Triphenylmethyl-4-piperidyl)ethyl methanesulfonate 
[0067] 

25 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114»C 



30 



Elemental analysis for C^h^NC^S 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H, 6.95; 
H, 7.12; 


N, 3.12 
N, 3.14 



Reference example 6 

4-Azidomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60 0 g of (N~triphenylmethyM-piperidyl)methyl methanesulfonate end 1 7.9 g of sodium azide 
in 300 ml of dried N,N-dimethyl-formamide was stirred at 70°C for 17 hours. After the reaction, an insoluble matter 
was tittered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
103.5 to 105.5°C. 





Elemental analysis for C 2 3H 26 N 4 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


50 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1-piperidinecarboxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)«1 -plperidine-carboxylate and 31 .3 ml of triethylamine 
in 300 m) of dried tetrahydrofuran, 15.8 mi of methanesutfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine and dried and th^n ,h» . , . 
was evaporated. The resulting solid was washed with n-heptane to give 54 4 q of coloTss ™ k ^ 

of sodium azide and220 ml of N.NhJ^^^ 
a«70-Cfor4hour S .Afteru.ereacuon.a,insolub.ema tt erwasf itl e^ 

res,due was added with water and extracted with ethyl acetate. The e«S wL^h^s^^fJ? 8 
saturated brine, and dried, and then me sohrent was evaporated to ^^oTlSSS 

IR spectrum v (liq Jem- 1 : 2104,1692 
Reference example 8 

4-Oxo-l -piperidineacetonitrile 

[0070] A suspension of 25.0 g of 4- P iperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonitrila «nrf 
57 0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 10 hn„™ \12 tn cnio ™ acetonrtn,e and 

Mass spectrum m/z: 1 38(M + ) 
[0071J '"■"ord.ne.wttth.m.thod^ 
Reference example 9 

4-(tert-Butoxycarbonylamino)-1-piperidlneacetonitrile 
[0072) 

Appearance: colorless needles 
Recrystallization solvent: methanol 
mp: 147-148°C 



Elemental analysis for C^^O, 


Calculated % 
Found % 


C, 60.23; 
C t 60.08; 


H, 8.84; 
H, 8.63; 


N, 17.56 
N, 17.55 



Reference example 10 
N-Triphenylmethyl-4-plperidlneacetonltrlle 
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Elemental analysis forC^HggNj 


Calculated % 
Found % 


C,85 21; 
C, 85 35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



Reference 
example 




Physical properties 
(Recrystallization solvent) 


11 




colorless crystals (MeOH-Et,0) 

mp.158.5-ie0.5t 

Elemental analysis for C^HgNs 
CaJcd. %; C, 85.22; H, 7.42; N, 7.36 
Found %: C. 85.21; H. 7.52; M. 7.34 


12 


BocM^l^/CN 


colorless prisms (i80-Pr 2 0-n-Heptane) 
mp.48-49°C 

Bemental analysis for 0 } Jti t ^ 1 O x 
Calcd. X: C. 64.26; H, 8.99; N, 12.49 
Found «: C, 64J01; H. 9.24; N, 12.35 


13 


BecN^A^^CN 


oolorless crystals (iso-Pr 2 0) 
mp,80-9O"C 

Elemental analysts for C^^NjO, 
CaJcd. %: C, 58.39; H, 8.02; N, 12.38 
Found %: C. 58.31; H, 8i)1; N, 12.37 



Reference example 14 
N-Triphenylmethyl-4-piperidineacetic acid 

[0075] A suspension of 21 .2 g of N-trtphenylmethyM-piperidineacetonitrile, 1 27 mi of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 1 0% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209*C (decomposition). 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.01; 
C, 80.85; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 1 5 



Ethyl N-triphenylmethyl-4-piperidlneacetate 



[0076] A suspension of 23.6 g of N-triphenylmethyM-pipertdlneacetic acid, 1 6.9 g of potassium carbonate and 5 0 
ml of ethyl brom.de In 230 ml of dried N.N-dimemylformamide was stirred at 90*C for 5 hours. After cooling the reaction 
mature was added w,th water and ethyl acetate, and the precipitated crystal were collected by filtration and washed 
w«th water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrof uran cave 
colorless crystals having the melting point of from 1 65 to 1 66*C 



Elemental analysis forC 28 H 31 N0 2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



Reference example 1 6 



4,4-Ethylenedioxy-1-piperidineacetonitrile 



[0077] A solution of 10.0 g of 4-oxo-1-piperidineacetonitrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous d- 
toluenesulf onic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After coolinq 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
punfied by alum.na column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to qive 1 2 8 a 
of a colorless liquid. * y 



NMR spectrum 5 (CDCyppm : 1.78(4H I t,J=6Hz) > 2.69(4H,t,J=6H2),3.52(2H,s),3.96(4 H s) 
IR spectrum v (llq.Jcnrr 1 : 2230,1094 
Mass spectrum m/z: 182(M+) 



Reference example 1 7 
4-Amlnomemyi-N-triphenylmethyipipertdlne 



10078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47 7 
g of 4.azidomethyl-N-triphenylmethylpiperidine in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mature was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 
trated to give 48.1 g of a colorless liquid. 



NMR spectrum 6 (CDCyppm: 1.14(1H,brs) I 1.36(2H l brs),1.48(2H,qd,J=5^.5Hz) l 1.68 (2H d J=11 5Hz) 2 < 
d,J=6Hz),3 10(2H,brs),7 14(3H,t,J=7.5Hz),7.25(6H,t,J=7.5Hz ),7.47(6H,brs) 
IR spectrum v (liq.)cnr 1 : 3056,3028 

High resolution mass spectrum: Analysis tor C^H^I^ 

Calculated nVz: 356.2252 
Found m/z: 356.2250 



Reference example 18 



4-(2-Amlnoethyl)-N-triphenylmethylplper1dlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 2B 1 
g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under Ice-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylrriemy W^iperidineacetonrmle in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-coollng. An insoluble matter in the mixture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 8 (CDCyppm: 1.1B{1H,brs) ( 1 .35 (2H,brs),1.40(2H,q,J=7. 5Hz), 1.48(2 H,qd.J= 11. 5,3Hz), 1 .63(2H. 

d,J=11.5Hz),2 67(2H,t,J=7 5Hz),3.05(2H,brs),7.14(3H > t l J=7. 5Hz),7.24(6H,t,J=7 5Hz).7.47(6H,brs) 

(R spectrum v (liq )cm' 1 : 3060,3032 

High resolution mass spectrum: Analysis for C28H30N2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-(3-AminopropyO-N-triphenylmethylpiperidine 
[0081] 

Appearance: colorless liquid 

NMR spectrum 8 (DMSO-dJppm: 0.95-1. 05(1 H,m),1.1 9-1. 35(6H,m),1. 41 ( 2H,q,J=11 .5Hz),1 .62(2H,d,J=11.5Hz), 
2.47(2H,t,J=6.5Hz),2.93(2H,d,J=11.5 Hz),7.15(3H,t,J=7.5Hz) > 728(6H,t,J=7.5Hz) l 7.38(6H t d,J=7.5Hz) 
IR spectrum v (Hq.)cnr 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2«(2-azidoethyl)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 8 (DMSO- 
d 6 )ppm: 1.20-1. 30(1 H,m),1.38(9H,s),1. 45-1. 5B(4H,m),1. 72-1 .82(1H t m),2.34-2.47(2H,m) f 2.65-2.76(1H,m),3.18(2H.t, 
J=6Hz),3.78^.85(1H,m),4 13-4. 20(1 H,m) 
IR spectrum v (liq.)cm" 1 : 2976,2938,1692 

Reference example 21 

1-{2-Amlnoethyl)-4,4-ethylenedioxypIperidlne 

[0083] A suspension of 12.7 g of 4,4-ethylenedloxy-1 -piperidineacetonitrlle, 1 .3 ml of Raney nickel and 113 ml of 2% 
methanollc solution of ammonia was catalytically hydrogenated at room temperature under 50 atm tor 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [eluting solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 10.1 g of 
a colorless liquid. 

NMR spectrum 8 (DMSO-d B )ppm : 1.58(4H,t,J=6Hz)^.37(2H,t f J=6.5Hz),2.42(4H,t,J= 6Hz),2.57(2H,t,J=6.5Hz),3.84 
(4H,s) 

I R spectrum v (llq.)cnY 1 : 2956,2884,1 094 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 6 (DM SO-d^ppm:1 .02-1.12(1 H,m) p 1 

.16-1.50(14H.m).133-1.60(1rim).f.70-1.77(1H^i)X 
56C2HXJ=7^H2) t 2.75-2.83(1H f m).3.65-3.78(2H^) 
IR spectrum ^OiqJ cm"' 2980 .2936. 1692 


23 




bluish green liquid 

NMR spectrum *(DMSO-iyppm:1.40(9H*), 1.55-2. 

0O(2H f in) r 2.50-2.e5(1H^) > 2.75-2^0(1H,m) i 2.9O-3^ 

0(4H r m),3.8O-3.9O(3Kfn) 

IR spectrum ^OiqJ cm" 1 :! 700 


24 




dark green liquid 

NMR spectrum 6 (CDCI,)ppm:1 A 5(2HJbrs).1 .45(9H. 
s),1 .85-2.00(2 H.m)^.00-220(2am) P 2.3u-2.50(2rim) 
.2.60-2.95(4fUii).3.4<>-3.e0(2rim).4.4«(1 HJ>rs) 
IR spectrum V (liqj onr , :3332.1892 


25 


Boe | 


colorless liquid 

NMR spectrum 6 (DMSO-d,)ppm:1 .39<9H,»),1 .58-1 . 

68(1 H.m).1 .68-1 .90(5Km)J2.47(2H.t. J=7 £Hz).3.13-3 

.22(2H,m),3.68-3/76<1 Km) 

IR spectrum vOiq J cnT , :2972 f 2876J898 

Specific rotation 

latV* : -54.3* (c=0.1. OMSO) 



Reference example 26 
SJ-Dlchloro-e-nltrothlenota^-blpyridlne 

[0085] A mixture of 24.8 g of 4 f 5^lhydro.7-hydroxy-6-nitrothlenot3 f 2-b]pyridine.5^ne and 87 ml of phosphorus ox- 
ychlonde was stirred at 60-C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 

IT^rJl TTTII CHl0rid ° methan01 ° ° : 1 >' 8nd * m me S0,Utl0n WflS P° ured int0 waler - An '^lutle matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mrxture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried and the solvent 
was evaporated to give brown crystals. TTie resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an elutlng solvent to give 10.6 g of pale brown crystals. Recrystalllzatlon from 
n-nexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 5 (CDCyppm: 7.61<1H,d,J=5 5Hz),8.07(1H,d,J=5.5Hz) 

IR spectrum v (KBr)cm* 1 : 1540,1368 

Mass spectrum m/z : 248,250,252{M+,9:6:1) 



[0088] In accordance with the method of Reference example 26, the compounds of Reference examples 27 



through 
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32 were obtained. 



Roferenoo 
example 




PhysioaJ properties I 
(RecrystaJlkation solvent) 


27 


Cl v> 


CI 


pals brown orystala 

NMR spectrum <5 (CDCI,)ppm:7.87(1 H,dd,J=9.2. 
5 Hz) 8 06(1 H d J=9H?) 1 H rf t=9 «;n-r1 


28 


"X 


CI 


brown erystaJs 

NMR spectrum (DMSOdJppm:2.82(3rU).7.7 
8(1H.dd. J=9.2Hz> r 7.9e<1 H.d. J=2Hz).8.05<1 H.d.^= 
9Hz) 


29 






paJe brown crystals 

NMR spectrum <J (CDCIJppmrf.OI (3rU).7.42(1 H 
.d. J=2.5Hz).7.55(1 H.dd^=8^.5Hz).7.99(1 rtd.J=9 
Hz) 


30 


ode 


yellow erystaJs Geo-PrOH) 
mp.182-183^ 

Elemental snarysie for (V*» 0,^,0, 
Calod. 1: C, 39.37; H, 1.24; N. 17.22 
Found *: C. 39.37; H. 1J>2; N. 17.25 


31 




paio brown plates (rr-Hexans) 
mp.64-84.5X 

Bementaf anaiysta for (V^C^NjOj 
CeJcd. 31: C. 43.75; H. 3.28; N. 11-34 
Found * C. 43.77; H. 3JH; N. 11.44 


32 




pale ye Sow plates (n-Henne) 
mp.94.5-35.5lC 

Bemental analysis for C.rUCJ^O, 
Caiod. *: C. 41.23; H, 2J59; N, 12J>2 
Found fc C, 41.12; H. 2.84; N, 12.01 



Reference example 33 

2-Chloro-3-nltro-442-(N-tr1phenylmethyM-piperidyl)ethylamlno]quinollne 

[0087J To a solution of 22 6 g of 2,4-dichloro-3-nitroquino!ine and 1 3.0 ml of triethylamlne in 60 ml of N,N-dimethyl- 
formamide. a solution of 23.0 g of 4-(2-aminoethyl)-N-triphenylmethylpiperidine In 40 ml of N.N-dlmethylformamide 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystalllzation from a mixture of 
N.N-dimethylformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 (de- 
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Elemental analysis for C^H-jgCIr^C^ 


5 


Calculated % 


C, 72.84; 


H, 5.76; 


N, 9.71 




Found % 


C, 72.64; 


H, 5.80; 


N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 



R 4 — <CH I ) m ^ fjH 



20 



25 



30 



35 



45 



50 



55 
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Reference 
example 


B 


R» 


m 


Physical properties 
(Re crystallization solvent) 


34 


a 


PhjCN^ 


2 


yellow crystaisCCHjClxHso-PrjO) 
mp.1 963-1 993*C (decomposition) 
Elemental analysts for C^H^CJ^Oj 
Calcd.fc C, 68.74; H. 5.27; N, 9.16 
Found *C. 68.47: H. 5.31: N, 9.18 


35 


H 


Ph,CN^N 


1 


yellow crystawCMeOrf-THF) 
mp ,214.5-225^ (decompo6ition) 
Elemental analysis for C^H^CIMjOj 
CaJcd.V* C. 7232; H, 535; N, 9.95 
Found %.-C ? 7234; H, 5.62; H. 932 


36 


H 




3 


yellow orystsisCMeOrHso-Pr,0) 
mp.l 763-1 83^ (decomposition) 
ElomentaJ analysis for C U H W C1N 4 0 2 
Gated.* C. 73.14; H. 5.97; N, 9.48 
Found %: C. 7333; H, 6.04; N. 9.38 


37 


H 


XX 


2 


yellow orystaJeUleOH) 
mp.1283-1293^ 

ElomentaJ analysis for CaH»CJN 4 0 1 
CalcdJl: C. 65.01; H, 5.93; N. 13.19 
Found *: C. 64.96; H, 8.03; N. 13.27 


38 


H 


'XX 


0 


yellow crystals(AoOE0 
mp,199-202*tJ ( dec o reposition) 
Bementei analysis for C^H^CIN^ 
CaJcdA: C. 56.09: h\ 5.70; H. 13.77 
Found* C, 56.04; H. 5.69; N, 13.77 
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Refbrence 
example 


B 


W 


Physical properties 
(ReorystaJlization solvent) 


39 


CI 


CH 


yellow crystaJs(MeOH) 
mp,189.5-190.5t 

EJomentaJ analysis for C^H^Cy*^ 
CaJcdX- C. 53.74; H. 5.58; H, 11J* 
FoundX: C. 53.81; H. 5.55; N, 11.87 


40 


Me 


CH 


yellowish orange crystals (MeOH) 
mp.185-188t 

Elemental analysis for CjjHbCIN^ 
Calcd-X: C. 58.88; H. 6.51; H. 12.48 
FoundX: C. 58.72; H, 6.80; N, 12J59 


41 


MoO 


CH 


yellowish orange crystals (MeOH) 
mp,183^-184^t 

Elemental analysis for 0^011^0, 
CelcdJ: C. 50.83; H. 8.29; M, 12.05 
FoundX: C. 58.90; H, 6.34; N, 12.05 


42 


H 


H 


yellow crystalsCAcOEt-EtfO) 
mp t 157 5-181^ 

Elemental analysis for C, p H lt CJN g 0 4 
CalccU: C. 55.11; H. 6.01; N. 18.07 
FoundX: C, 55.18; H, 8.10; N, 15.86 
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Reference 
example 


R* 


R* 


Physical properties 
(Reorystattization solvent) 


43 


CI 




yellow crystals(AcOEt-iso-Pr,0) 

Elemental analysis for CnH 17 C!N 4 0 4 
Calcd.%: C, 57.99; H, 5.28; N, 12.88 
Found* C f 57.99; H. 6.34; N, 12.85 


44 


Me 


"XX 


yullow orystais(EtOH) 
mp.138-138.5% 

Elemental analysis for C tt H»N 4 0 4 
CaicdJ: C, 63.75; H. 7.30; H. 13.52 
Pounds: C, 63.70; H, 7.49; N. 13.44 


45 


CI 


Boc 


yellow needles (AcOEt-n-Heptano) 
mp.148.5-149"C 

Elemental analysis for CnH f7 ClN 4 0 4 
Caicd.%: C. 57.99; H. 8.26; N. 12.88 
Founds: C. 58.04; H. 6.27: N. 12.87 


46 


CI 




yellow crystais(iso-Pr,0) 
mp.121-122j5 4l C 

Elemental analysis for C^H^CIN^ 
r>-i-j w. r» ITT QQ* 14 A 9 A* M 1? ft ft 

Found* C. 58.04; H, 8.32; N f 12.82 


47 


CI 




yellow prisms (MeOrHso-Pr,0) 
mp.155-157 < t 

Elemental analysis for C n H»ClN c 0 4 
CalcdJL C. 55.11; H, 6J01; M, 16.07 
Found*: C, 54.92; H, 5.89; M. 16.00 
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Reference 


R 2 


R* 


Physical properties 


5 


example 




(Reorystalfization solvent) 










yellow crystals (MeOH) 










rnp.1 78.5-t77.5 , fc 


10 


48 


CI 


Elemental analysis for ChjH^CII^Oj 
Cafcd.%: C. 54 98* H 5 77* M 19 no 
FoundS: C, 54.85; H, 5.78; N, 12.86 


13 








yellow needles (AcOEtHso-Pr a O) 








BocHN >s ^ s ^ 


mp r 150-1 50 jrt 




49 


CI 


Elemental analysis for C 11 H lt CIN 8 0 4 
v *** lca -*- v», oo.uo, M p out/; N, 15.57 


20 








Found* C. 55.92: H, 8.19; N, 15.59 










vellow ervstafjc f AnTIPf^ 

jaiiwn (*( fauns \AUVL(^ 


25 


50 


Me 


doc n n v^*^s. 


mp,1 51-1 51.5^ 

BementaJ analysis for C u H n H 5 0 4 








CalcdJfc C, 6152; H. 7.27; M, 18.31 
Found*: C. 81.33; H. 7.14; N, 16.29 


30 








ve Bow fine needles (AcOEt-iso-Pr 2 0) 
1110.119^123^ 




51 


CI 




Elemental analysis for C 1 ,H, 1 CJM 4 0 4 • 


35 








1/4H,0 

Calcd.* C, 54.41; H, 5.45; N, 14.10 
Found*: C, 54,60; H, 5.45; K 14.19 



40 
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Reference 
example 




m 


Physical properties 
(RecrystaJlizstion solvent} 


52 


"XX 


2 


yellow prisms (AoOEt-n-Heptane) 
mp,121-123°C 

Elemental analysis for Ci g H t |CIN 4 0 3 
Calcd.%: C, 54.78; H. 5.45; H t 15.97 
FoundX: C, 54.70; H. 5.51; N, 15.93 


53 


o 


2 


yellow crystals CMeOH) 
mp.123-124t 

Elemental analysis for C Y9 H n CIN 4 0, 
Calcd.%: C. 5350; H, 5J>9; N t 16.64 
Found* C. 53.44; H, 4.94; N, 16.60 


54 


cx 


3 


yellowish brown orystals (MeOH) 
mp,l63-164°C 

Elemental analysis for C 1a H ia ClN 4 0, 
Calcd.%: C. 54.78; H, 5.46; M. 15.97 
Founo* C. 54.79; H. 5.36; N. 15.95 


55 


cx 


2 


yellowish brown crystals (MeOH) 
mp,14^146 a C 

Elemental analysis for C„H 19 C1N 4 0 2 
CalcdJfc C t 57.40; H, 5.72; N, 18.73 
Found*: C, 57 JO; H, 5.75; N, 18.74 


56 




2 


yellow crystals (iso-Pr a 0) 
mp,102.5-103t: 

Elemental analysis for C 19 H, 7 CtN 4 O a 
Calcd.%: C. 56.16; ri 5.34; N, 17.47 
Found%: C, 56.14; H. 5.37; M f 17.41 
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"•ivl vllVv 




Physical properties 


5 


example 




J (RecrystaJlization solvent) 








yellow prisms Cso-Pr^n-Heptane) 


10 


57 




mp.OoHtffc 

Bemental analysts for C^CI^O, 
CalccUfc C t 57.07; H, 5.99; N, 13.31 
Found* C. 57.04; H, 5.02; N, 13.20 


15 






Specific rotation 
[flfi 20 :^^ <c=0.1.DMS0) 


20 


58 




P«Je yellow crystals (MeOH) 
mp.135-135.5*fc 






Elemental analysis for C J1 H ll aN 4 0 4 
CaJcdJ: C. 57.40; H. 7.12; N. 12.70 
Found*; C. 57JJ3; H. 7.15; N/12.74 


25 






red liquid 


30 


59 


ccC 


NIIR apeotrumd(DySO-d t )ppm^.88(2H.q.J 
=12.5Hz).1^0-1.30(1H.mXl.41(0H,sXl^9(2H f 
d,J=12.5Hz)^.04(2H i qu,XJ=aHz)^.0lr-2.72(4 
KmU.79(2atJ=0Hz)^J3(2H f t,J==aHz).3^1tt 


35 






H^.J=6.5Hz).3.00(2H.d.J=:12^Hz).0.52(1H.t.J 
=6.5Hz) 

W spectrum v(liq.) cm ': 1688,1 526,1 360 


40 


60 


oc^cT j 


orange crystals (iso-PrOH) 
mpJ4e.5-150t 

Bemental analysis for C, f HaCIN«0«S 
CaicdX C. 51.75; H, 5.71; N, 12.71 


45 






Found*: C. 51.04; H. 5.80; N. 12.09 



50 



55 



Reference example 61 
3-Amino-2<hlorcM-^ 



26 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the solid was washed 
successively with tsopropanol and diisopropyl ether to give 20.1 g of pale green crystals. Recrystallization from iso- 
propanol gave pale green crystals having the melting point of from 11 6 to 121 *C. 



5 


Elemental analysis for C^HgjCIN* 




Calculated % 


C, 78.83; 


H, 6.45; 


N, 10 24 




Found % 


C, 76.74; 


H, 6.54; 


N, 10 17 



io [0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 



15 
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Reference 
example 


B 


R» 


m 


Physicsl properties 
(Recrystatfizatlon solvent) 




ct 




2 


colorless crystals (EtOH) 
mp.197-1885 l t: 

Elemental analysis for ChHmCI,^ 
CalcdJfc C, 72.28; H, 5.89; N. 9.83 
Found* C, 72.45; H. 8.17; N, 9.34 


83 


H 




t 


brown liquid 

NMR spectrum d (DMSO-d Jppm:1 .20-1 .45(3Hjn)J 

.49C2H.a.J=l 1.5Hz),1 .72<2H,d, J=1 1 J5Hz)2AS(2HX J 

=7Hz).4^9(2H.s).5.09(1H f tJ=7H 2 ),7.14(3H.t,J=7-5H 

z)7^7<6rlt.a=7^rb).7.35-7.45(8H.m).7.8e(1rU r J=a 

Hz).7.99(1H.d.J=8rt0 

W spectrum vCBqO om' 1 ^356,3058 


64 


H 




3 


colorless crystals (iso-Pr t O) 
mp.149-158t; 

Elemental analysis for C JI H I7 CJN 4 
C*lcd.%: C, 77.05; H. 6.85; H t 9.98 
Found*: C, 76.93; H. 6.81; N, 9.97 


85 


H 


-a 


2 


brown liquid 

MMR »peotnjma(CD0l^pm;1^0^1J$0(3Hjn)J.B0( 

2H.^J=7.5H2)J.86(2H^J=11H2)J.94(2HXJ=11rb). 

2.88C2H r d,J=UH 2 ) > 3^7C2H r q.J=7.5H2),3.49<2H i s).3.7 

8(1HXJ=7^Hd.4i)8(2H f bni).7JZ0-7.35(5Hjn),7.4e(1 

HM^.1^Hr) > 7.49(1H.td.u^8,1^Hz}.7.74(1H.dd^= 

8 r 1.5Hz) r 7JB9(1 H.dd.J=8,1 5Hz) 

IR spectrum vOlqJ om~ , :3380 

Mass spectrum m/r394.396(ir,3:1) 



• OX 
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Reference 
example 


B 


W 


nrt 


Physical properties 
(Recrystaifization solvent) 


66 


H 


CH 


0 


colorless crystals (AoOEt-iso-Pr,0) 
mp.167-187.5X 

Elemental analysis for C 1i H 2S CIN 4 0 2 
CeJod-X: C, 6056; H, 6.69; N, 14.87 
Found*: C. 60.47: H. 6.83; N. 14.81 


67 


CI 


CH 


2 


colorless crystaJs Cso-Pr t O) 
11^.154-1555^: 

Elemental analysis for C^H^ CI,N 4 0 t 
Cslcd.%: C. 57.40; H. 6.42; N. 12.75 
Found* C, 57 51; H, 857; N. 12.69 


68 


Me 


CH 


2 


colorless crystaJs G*o~Pr,0) 
mp > 129-129.5 a C 

Elemental analysis for CaH^O^O, 
Calod.*: C. 6357; H. 7.46; N, 1357 
Found* C. 6352; K. 756; N, 1353 


69 


MeO 


CH 


2 


colorless orystala Gso-Pr,0) 
rap.1405-141^ 

Elemental analysts for C^H^Clr^O, 
CaJcd.V C, 60.75; H, 7.18; N. 12.88 
Found* C. 60.61; H, 7.17; N, 1251 


70 


H 


N 


2 


brown liquid 

HUR spect^<?(CDCI^prn;1J4<2aqa;j=12 r 3Hz},1.40- 

1.4«(nH ( m),1.50-1.70(5H^n)^.67(2H t tJ=12Hz).3.40(2H.t 

J=75rfa),4.07(3H,bra).759(1 H t dd.J=85,45Hz)5 J29(1 H,dd 

,J=85.2Hz).851 (1 H,dd.J=4.5.2Hz) 

IF spectrum v Olq.) cm" 1 -5344.2928,1 694 

Mass spectrum m/c4Q5,4070r f 3.1) 
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Reference 
example 


R* 




Physical properties 
(RecrystaHizfttion solvent} 


71 


CI 




colorless crystals (AcOEt-iso-Pr 2 0) 
mp,1 15.5-1 let 

Elemental analysis for C^HaCIN^O, 
CalcdJfc C, 82^9; H, 7.22; N, 13.84 
Found* C, 61.89; H, 7.28; N, 13.73 


72 


Me 


BocN^N 


colorless crystals Gsc~Pr 2 0) 

mp.1 32.5-1 34.5t 

Elemental analysis for C^H^O, 
CaJcd.* C, 88.72; H, B.39; N. 14.57 
Found* C, 08.65; HI 8.85; N. 14.48 


73 


CI 


a 

aoc 


colorless prisms 
Gso-PrjO-n-Heptane) 
mp/l 08-1 lOt 

Elemental analysis for C^H^CIM.O, 
CalcdS: C. 62J9; H, 7-22; N, 13.84 
Found%: C. 62.18; H. 7.42; N. 13.81 


74 


CI 




colorless crystals Qso-Pr x O) 
nip.104-106t 

Elemental analysts for C^HaCIN^ 
CaJcd.* C. 62.29; H. 7.22; N, 13.84 
Found* C. 62.11; H, 7.35; N, 13.79 


75 


CI 




colorless prisms (AcOEtHso~Pr 2 0) 
mp,12B-128.5t 

Elemental analysis for C» 0 H tt CIN I O 2 
Calcd.* C, 59.18; H, 8.95; N, 17.25 
Found* C. 59.16; H, 6.84; N, 17.15 
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Reference 
example 


R* 




Physical properties 
(Re crystallization solvent) 


76 


CI 




green liquid 

NMR spectrum 6 (CDCI^pm:! .47(9H,s),1 .78( 
2H,q,J=6Hz) ,2.69(1 H.bra),2.99(1 H,brs),3.30-3. 
4<X1 H.m).3.50-3.55(1 H,m),3.55-3.70(2H.m).3.7 
5-4.05(3H r jn) t 4^7(2H f brs)J.4O-7.50(2H f m) t 7.8 
0(1 H.d. J=7.5Hz).7.90(1 H.d, J=7.5Hz) 
IR spectrum l/(llq.) c 1^:3356, 1696 
Mass spectrum m/z:406.40a(M*,3:1) 


77 


CI 


BocHN-^v. 


brown liquid 

NMR spectrum <5 (CDCI»)ppm:1. 40-1. 55(2Km) 

.1.46(9H,s) P 2.0O-2JD5(2H.m)^L15-2J25(2H.m) I 2. 

46X2HXJ^iHz)230-2J0(2H.m),3.35(2H f t,^ 

5.5Hx),3.53(1 Hbrs),4.34(1 H J>rs),4.49(1 HJbrs) J 

.4O-7JS0(2H^n).7.85-7.90(2rim) 

\R spectrum f Olq J cm" 1 3356,1 894 

Mass spectrum m/z:41 9.42 1(M\ 3:1) 


78 


Me 




croon liquid 

NMR spectrum d(CDCI»)ppm:1. 40-1. 60(2H,m) 
.1.46(9H,s)^00-2.10(2H^n)^ia-2Jl5(2am)^ 
46(2H.t.J=5.5rte)Ze4(3H^) P 2.B5-2^0(2H > m),3 
^5(2HXJ=S3Hz) f 3.54(1HJ>rsX4.13<2H f brs).4.4 
9(1 H,brs),7.38(1 rtt, J=8.5Hz),7.44(1 H.t, J=8.5H 
z),7.89<1 H,d,J=8.5Hx) ,7.91(1 H,d.J=8.5Hz) 
IR spectrum V (liq.) cnf 1 :3352.1704 
Mass spectrum m/zJ 99 (M*) 



r3 - ,cm ^-hh 
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Reference 
example 




m 


Physical properties 
(Recryeteilizetion sotvorrt) 


5 








coloriesa plates {AoOEt-iso-Pr r O) 
1^,104-105^ 


10 


79 


Bog 


2 


Elemental analysts for (LH. filN n_ 
Calcd.* C r 61.45; H, 9.96; N, 14.33 
Found* C. 61.49; H. 6.81; M. 14.35 

Specifio rotation 

laV-.-ny (c=0.1. DMSO) 


15 


80 




2 


colorless ervetata fIw>Pr f\\ 
mp.963-99'C 

Eomental snalysis for C^HnCtN^O, 
Calcd.* C. 59.58; H, 6.39; N, 15.44 
Found* C> 59.30; a 6.67; N, 15.30 


20 


81 




2 


oolorfeee crystals (AoOEt) 
mp.129-128 < fc 

uviiiquuu innyvs Tor is^grtji LHN4O 
CaJcdJt: C. 59.90* H 6 60* N 17 as 
Found* C. 59.71; H. 647; M. 17.32 


25 








yellowish brown liquid 


30 


82 


a 


2 


MMR spectrum d (CDCl»)ppm^.49(2H,tJ=5H2)^50 

-2.60(4H r m),3.3n^3.4X)aH^),3.75~3A5<4Hjn).4J8<1 

HJ>rsX450(2H.brs).7.44(1H > td.J=a^ f lHz)7.48(1H > td 

.J=8^1H2),7.88(1H^d.J=8^.1H2),7.91(1H.dd J=8 5 
1Hz) 

IR spectrum yQjq.) cm" f 3348 










yeUowteh brown liquid 


35 
40 


83 




3 


MMR sp*otnimiJ(CDC^pm:1J9(2H.quin i J^H2)^ 
.45r-2.60X4H^)^J3(2HXJ=8H^,3^(2HXJ==6H2).3. 
78(4HXJM.5Hz).4^(3Hj»r«X7.44(1H,td^=7.5.1Hz) 
.7.47(1H.td.J=7-5,1Hz)JJ3(1H.dd.J=7.5.1H2).7.90(1 
H,b<U=7.5.1Hz) 

IR spectrum fdq-) cm~ f :3344 
Mass spectrum m/2320,3220r, 3:1) 



43 
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Reference 
example 




Physical properties 


84 




greenish brown liquid 

HUR spectrum (J (CDCgppm:1.45-1.60(2H^n) t t.6(>-1. 70 
(4H.m)^.35-2.eO(4H r m)Z39(2H.tJ=5Hz) f 3.37(2HXJ=5H 
z).4.31 (1 H f brs),4.87(2H f bra), 7.44(1 H.td. 0=7.1 Hz).7.47(1 H, 
td.J=7.1Hz).7^7(1H,dd.J=7.1Hr).7^4(1H.dd,J=7.1Hr) 
IR spectrum j/Qiq.) cnT 1 :3432,3340 
Mass spectrum m/z£04,306(jr.3:1) 


85 




dark brown liquid 

NMR spectrum d (CDCI^pmil .80-1 .90(4H^n),2.57(2H f t 

^53Hz)^.«>-2.70(4H.m) t 3.40(2Kt.J=5^H2) t 4^7(3H4)rs 

) > 7.43(1H,td.J=7.5^H2).7.4«(1H.td f J=7.5^Hz).7.87(lH > dd p 

J=73J2H2).7 J3(1 H,dd. J=7.5,2Hz) 

IR spectrum vOiqJ cm" 1 £430,3348 

Mass spectrum m/z*90,2920r,3:1) 
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Reference 
example 




Physical properties 
(RecrystaJfization solvent) 


86 


BocN^N 

aiC 


colorless crystals (fso-Pr 2 0) 
mp,130.5-131.5 < fc 

BementaJ analysts for C„H„CIN 4 0, 
CalcdJfc C. 61.87; H. 8.13; N. 13.70 
Found*: C. 6152; H, 8.29; N, 13.85 


87 




colorless crystals 

(CICH.CHjCHso-PrjO) 

mp.141.5-1423 c C 

BementaJ analysis for CaH,,CHI 4 0 2 
uwco **- *•» oti.oZ. H, 7.81 ; N, 14.19 
Found*: C, 60.63; H. 7.60; N, 14.03 


88 




«ray crystals (AoOEt) 

mpjea-iest 

BementaJ analysis for CuHnCll^OjS 
Calcd.X: C. 55.53; H. 8.62; N. 13.63 
FoundX: C, 5554; H. 6.87; H. 13.63 



Example 1 

4-Chloro-H2-(N-triphenylmethyl-t-piperidyl)ethyl]-1H-! m lda2o[4,5-cJ-q U inollne 

22 co D i nnT 8 »V 01 p - , ° luenesul,onlc *W ™nohydre,e In 200 ml oTtoluene was refluxed for 6 hours 
Lnn! 9 ' , T aP-Bl !? ^ 8 W6rB ty ,i,trati0n ' and W8shed with dliso P'°Py' e*er to givo 16 4 q of 



Elemental analysis for C^r^ClIM* 


Calculated % 
Found % 


C. 77.61 ; 
C, 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 



'-Chloro^-trifluoromethyM^-f^rtph^ 

EJ" SOlUt, . 0n ° , 2 f ^'"o-2<hloro^ ( 2.(N-tri P hen y imethyl^pl P erldyOethylamlno]q U lnollneand0 76 
m of memylamme in 60 ml of dned tetrahydrofuran. a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 

5? o?v«r,T S ~ 0PWiSe " nder iCe - C00,ln9 ' and the mlXture W8S 80rre<1 * "><™ for 2 houre 

]2.STf * W8S eva P° ra,ed - and «he residue was added with water and saturated aqueous 

sod.um hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively Jh water 

solid and 0.30 g of p-toluenesurfon* acid monohydrate in 1 00 ml of toluene was ref luxed for 20 hours. After the reaction 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

NMR spectrum 6 (DMSO-d 6 )ppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=1 1 Hz),1 .77(2H,d, J=1 1 Hz).1 .80-1 90(2H,m),2.98(2H, 
brs),4 75(2HXJ=8.5Hz),7.17(3H ( t ( J=BH2) ( 7.30(6H l t ( J=BHz) t 7.41(6H,brs) l 7.84(1H ( td l J=7.5,2Hz),7 87(1H,td f 
5 J=7.5,2Hz),8.16(1H,dd,J=7.5,2Hz ), 8.34(1 H,dd,J=7.5,2Hz) 



Example 3 

tert-Butyl 4-[2-(4«methyl-2 -phenyl- 1 H-imidazo[4,5-c]qulnolln-1 -yt)ethyl]-1 -plperidlnecarboxylate 

w 

[00931 A solution of 0.65 g of tert-butyl 4-[2-[(3-amino-2-methylqulnolin-4-yl)amino]-ethylj-1-piperidinecarboxylate ( 
0.29 g of benzaldehyde and 0.08 g of 2,3-dlchtoro-5,6-dlcyano-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
15 drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 :1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.65 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 146 to 146.5*C. 



20 


Elemental analysis for C^H^N^ 




Calculated % 


C, 74.01; 


H.7 28; 


N, 11.91 




Found % 


C, 73.95; 


H.7.54; 


N, 11.84 



25 [0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 



30 




35 



Example 


R' 


B 


m 


Physical properties (Recrystallization solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239 e C (decomposition) 
Elemental analysis for C 35 H 31 CIN 4 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168*C (decomposition) 
Elemental analysis for C^H^CIN^ 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,266-268*C (decomposition) 
Elemental analysis for C^H^CI^ 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R 1 


5 


m 


Physical properties (Recrystalll2atlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CHgC^-EtOH) 
mp,246.5-249 0 C 

Elemental analysis for C^gyCI^ 
Calcd.%: C, 79.68; H, 5.69; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231°C (decomposition) 
Elemental analysis for C^HagCIIVIMI-^O 
Calcd.%: C, 79.24; H, 6.11; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



20 




Example 


R 1 


B 


RA 


m 


Physical properties (Recrystallizatlon solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,124.5-125 9 C Elemental analysis for 
C 24 H25CIN 4 Calcd.%: C t 71 .19; H, 6.22; N, 13.84 Found%: C, 71.22" H 
5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 

Elemental analysis for C 28 H 27 CIN 4 0 2 Calcd.%: C, 67.45; H, 5.88; N 12 10 
Found%: C, 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2 


colorless crystals (AcOEt) mp,1 88-1 89 # C Elemental analysis for 
C^H^Clr^Og Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45- 
H, 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192«193'C Elemental analysis for 
CjaHaoCI^Oj, Calcd.%: C, 64.00; H, 5.75; N, 1 0.66 Found%: C, 64 04- 
H, 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 83.5*C Elemental analysis for ! 
C^HaaCI^Oj Calcd.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C 68 91 ■ 
H, 6.41; N, 11.06 



45 
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Example 


B 


R 1 


W 


Physical properties 
(Rc crystallization solvent} 


14 


MoO 


BocN"^ 


CH 


colorless crystals (AoOEt) ^ 
mp.188.5-189.5lC 

BementaJ analysis for C^K^CIN^O, 
Calod.%: C, 6635; H, 638; N, 10.75 
Found*: C, 88.70: H. 8.42; N, 10.70 


16 


H 




N 


colorless crystals (MeOH) 
mp r 225J)-227.5 < £(decomposrtion) 
Elemental analysis for CnH^CINsO, 
Caled.%: C. 6531; H. 6.15; N. 14.23 
Found*: C. 6535; H, 6.21; N, 14.21 


16 


H 




CH 


colorless crystal s(AcOEt-n-Heptane) 
mp.159-161*C 

Bsmental analysis for C ti H SJ CIN 4 0, 
Calod Jc C. 88.48; H. 536; N, 1 1 .41 
Found*: C, 6838; H, 637; N, 1137 


17 


H 


a 

Boo 


CH 


colorless crystals (AcOEt-iso-Pr 2 0) 
119.154.5-158% 

BementaJ anarysJs for CnHnCI^O, 
CaJcd.* C. 68.48; H. 836; N, 11.41 
Found*: C. 68.59; H. 6.15; N. 1138 


18 


H 




CH 


colorless orystals (AcOEt) 
mp.1663-187.5% 

Elemental analysis for CaH^CiN^, 
CaiodJl: C # 68.48; H, 838; ft*. 11.41 
Found*: C. 6830; H, 6.43; N. 1132 
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Example 






PKvsioal nrnrutrtiA* 

(Recrvstallizaftion sahninf) 

VI 'WVI |«MIIIU14UM OUI Wily 


5 








wvwngso nne neeaiosiAcuct/ 


10 


19 


CI 




mp,186^-187.5t 

ElftlTWirrtflf analmti* 4#»r P U r*IKI n 

PoIr»*4 V • r* AC Qi, Li D 1 C LI t J AO 

oajcoji. u, 09.9 1; n» a. 15; N, 14.23 

Found** C 85 Q7* H u 10 
rounoi. o, oa.Jf /, n, 0.«f I, N. 14.18 










color! a cr\/«* nl« rii«OM) 

vwiviigs» MyVUlt \MBUny 


15 








mp.l 95.5-1 98.5^ 




20 


CI 


Elemental analysis for C^HaCtr^O, 








UalcdJk. C, 85.78; H, 5J*3; N, 11.36 


20 


















colorless crystals (AcOEt-iso-Pr 2 0) 










mp.1815-192t: 


25 


21 


CI 


Elemental analysis for C 29 H n CIN 5 0 2 
CslcdJt: C. 66.48: H. 6 37" N. 13 84 
Found*: C, 66.42; H. 6.33; N, 13.89 


30 








colorless crystals (AcOEt-iso~Pr 2 0) 










mpJ84.5-f85% 


35 


22 


Me 


Elemental analysis tor C^H^r^O, 
Calod.* C, 71.72; H, 7.26; N, 14.42 
Found* C. 71.40; H. 724; N, 14.28 



40 



45 




50 
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Example 


R 1 




m 


Physios} propcrtiss 
(RecrystaJHzation solvent) 


23 


Ph 




2 


colorless crystals (AcOEtHso-Pr 2 0) 
1^.185-188^ 

Elemental analysis for C 7B H 2a ClN 4 0 2 
Calod.*: C, 66.88; H, 5.61; N, 12.48 
Found*: C. 88.58; H, 5.63; N. 12.45 


24 


Ph 




2 


colorless crystals (iso-PrOH) 
mp,1 84-170^ 

Elemental analysis for C n H n CIN 4 0 
CalcdJfc: C, 67.89; H. 5.70; N. 13.77 
Found*: C. 67.82; H. 5.71; N. 13.63 


25 


Ph 


a 


2 


pale yellowish brown crystals (AcOEt) 

mp.182-183^ 

Elemental analysis for 

CaH^a^O-I^O 
Caicd.%: C. 66.48; H, 5.45; N, 14.10 
Found*: C. 66.26; H, 530; H, 14.03 


26 


H 




3 


pale brown crystals (AcOEt) 

mp,1 305-131 .5X 

Elemental analysis for C„H„ CIN 4 0 
Calod.*: C, 81.72; H, 5.79; N. 16.84 
Found*: C. 61.72; H. 5.76; M. 16.90 


27 


Ph 




3 


pale brown crystals (MeOH) 

mp,183.5-184.5«C 

Elemental analysis for CnHgCI^O 
CaJod.*: C, 67.89; H, 5.70; N. 13.77 
Found*: C, 87.91; H. 5.66; H, 13.80 
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Example 


R 1 




m 


PhysioaJ properties 
(RecrystaJJizetion solvent) 


28 


H 


a 


2 


paJe brown crystals (iso-Pr 2 0) 

Bemental analysis for C 17 H 1I CIN 4 
CalodJl: C. 84.88; H. 8.08; N, 17.80 
Found* C, 84.83; H, 8.11; N, 17J2 


29 


Ph 




2 


pale brown crystals (Mo OH) 
mp^26-227 c C 

Elemental analysis for CnHoCIN* 
CalcdJt: C r 70.07; H r 5.93; N, 1433 
Found* C, 70.44; H, 5.98; N. 14.29 


30 


H 




2 


brown crystals 

NMR spectrum d (CDCI,)ppm:1 .80-1 .90{4H,m 
)^.58-2.78(4H,m) P 3.14-3^2(2H.m) P 4.78-4^1(2 
H.m),7.88<1 H,t J=8.5Hz) J.72(1 H.t. J=8.5Hz),B.l 
3(1 H.s) 1L22(2H A J=ft rm»1 

Mass spectrum m/z*00,302(M\3:1 ) 


31 


Ph 


a- 


2 


pale brown crystals (MeOH) 
mp,191-192°C 

Bemental analysis for C a H n aN 4 
Calcd.%: C. 70.11; H, 5.82; N. 14.87 
Found* C. 70.00; H, 5.85; N, 14.88 



45 



30 



40 
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Example 




Physical properties 
(RecrystaJlization solvent) 


32 




colorless amorphous solid 

NMR spectrum * (DMSO-dt)ppm:0^9(3H*m).1 . 

32(3H ( br»Xl.B8(2H,brs)^.13(lHJbni) f 2.40(9H,e).4 

.62-4.72GH.m) r 7.80-7J7(3H^n) # 7.74-7.82(4H.m) 

.8.1 3(1 H Jd,J=8.1 .5HiX8.42(1 H.d. J=8Hz) 

tR spectrum V (KBr)cm H :1890 

Maes spectrum m/z:476,478(M*^:1) 

Specific rotation 

[cry 0 : -60.2* (c=0.1. DMSO) 


33 


Boc O r* 


colorless crystals (AcOEt) 
mp.21 5-218°C (decomposition) 
Bementai analysis for C^CIN^ 
CalcAS: C, 07 .93; H. 7.13; N, 11.32 
Found%: C. 67.70; H. 7.17; N, 11.23 


34 




colorless crystals (MeOrHso-PrOH) 
mp.185-188* 

Elemental analysis for C^H^OI^O, 
CaJcdJt C. 67.42; H. 6.91; H, 11.65 
Found* C. 67.31; H. 6.66; N, 11.57 


35 




brown crystals (AoOEt) 
mp ( 188-200* 

Elemental analysis for C^H^CIN^S 
CalcdS: C, 62.83; H. 5.83; N, 11 -27 
Found*: C, 62.74; H. 5.83; M, 11.16 




41 
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Example 




Physical properties 
(Recrystaflization solvent) 


36 


Mo 


pale brown crystals Gso-PrOH) 

Elemental analysis for CnH^CI^O, 
uaicu: u, 64.40; H, 6Jn; N, 13.06 
Found*: C. 84.39; h\ 7.04; N. 12.95 


37 


n-Bu 


colorless crystals (AcOEtHso-Pr 2 0) 
mp,1 59.5-1 60.5t 

ElomontaJ analysis for C lt H JB aN 4 0 l 
CaJcdS: C t 66.30; H, 7.49; H w 11.89 
Found* C. 68.16; H, 753; N, 11.82 


38 


a 


colorless orystala Oso-PrOH) 
mp.174-175^ 

Elemental analysis for C 2t H n CIM40 t -1/4H l O 
CaJod.%: C, 67JD5; H. 7.54; N, 11.17 
Found* C, 67.08; H, 7.47; N. 10.92 


39 


Bn 


coloHess crystals (AcOEt-iso-Pr 2 0) 
mp.1 85-1 66.5*6 

Elemental analysis for C^aCI^Oj 
Calcd JL* C SB 97* H ft SO- fci 1 1 no 
Found*: C f 68 .93; H. 6.72; N, 1039 


40 




ooloriass crystals (AcOEt) 

mp.21 9-220.5*0 (decomposition) 

Elemental analysis for C JO H»C1M 4 O l -1/4H l O 
CalcdJL- C. 69.08; H, 6.47; N, 10.74 
Found*: C, 69.25; H, 6.41; M, 10.69 
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Example 




Physical properties 
(RecrystaJNzation solvent) 


41 




colorless crystals (MeOH) 
119.137-142% 

Elemental analysis for C^H^CJHVV 1/2^0 
CalodJL C, 87.76; H. 8.67; N, 10.90 
Found*: C, 87 .82; H. 6.40; N, 1042 


42 


XT' 


coforioss crystals (MeOH) 
mp,1 53.5-1 57*C 

Elemental analysis for CgHaCJNjO, 
CaJodJL C. 86.85; H, 6.38; N. 10.75 
Found%: C, 66.64; H, 6.54; N. 10.78 


43 




colorless orystaJs (AcOEt) 
mp,160-1611C 

Elementai analysis for CaH^CIFN/VI/SHjO 
CaJod.S: C. 65.78; H. 5.96; N, 10.96 
FoundS: C. 65.57; H, 5.67; N. 1044 


44 




colorless fine needles 

(AcOEt-n-Hsptane) 

mp.180-182t 

Elementai analysis for C 2a H a0 CtFN 4 O 2 
CaicdJt: C. 66.07; H, 544; N, 11.01 
FoundS: C, 66.10; H. 5.71; N, 11i>6 


45 


XT 


colorless orystaJs (Ac0EtHso-Pr 2 O) 
mp,126-129.5 fl C 

Elemental analysis for CaHafCIF^Oj 
CaJod.*: C, 66.07; H, 5.94; N, 11.01 
FoundS: 0. 66.06; H, 5.76; N ? 1 1J01 




43 
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Example 


R 1 


Physical properties 
Ircecrystallization solvent) 


5 






colorless crystals Gso-PrOH) 






_ i 


rnn 1QQ H-onn^ 


10 


46 




Elemental analysis for C 2t H t7 CIF 4 r| 4 0 2 






i 


CaJcd.%: C, 59.74; H, 4.83; N, 9.95 
i-ounaa. C, 59.01; H, 4.89; N, 9.90 


13 






colorless crystals (iso-PrOH) 


47 


'A 


ElementaJ analysis for C n H„ClFjN 4 0 2 


20 






CaJodJS: C, 57.B9; H, 451; N, 9.64 






Found* C, 57.88; H t 4.58; N, 9.62 








colorless crystals (AcOEt) 


23 


46 


JO 


mp,1 99.5-200.5*0 

EJemental analysis for C^H^CINgO, 






CaJcdJI: C, 65.91; H, 6.15; N, 14.23 
Found* C. 65.77; H, 5.99; N. 14.25 


30 






colorless prisms 
(AoOEt-n-Heptane) 




48 




mp.lo2— 183 u 


35 


Ja 


Elemental analysts for C^CI^O* 
Calod.%: C 65 91- H A 15- M 1199 
Found*: C. 85.95; H. 6.26; N. 14.24 


40 






colorless prisms (AcOEt) 
mp^lMMt 




50 


JO 


Elemental analysts for C^H^CINaOi 


45 






Calcd.%: C, 85.91; H. 8.15; N, 14.23 
Found*: C. 8537; H, 6.20; N. 14.23 



30 



33 




44 
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Example* 


R 1 


Physical properties 
(RecrystaJlization solvent) 


51 


XT 


colorless crystals (MeOH) 
mp.179-188 < t 

Elemental analysis for C^H n CIN<0 2 S 
trwca*. u, n, 0.19; rf, 10.43 
Found*: C, 64.82; H, 6.45; N. 10.37 


52 


XT' 


colorless cryataja Gso-PrOH) 
mp^03-203^C 

BementaJ analysis for C S9 K S0 CIF,N 4 O z 
CaJod.* C. 6231; H. 5.41; H. 10.02 
Found* C, 62.24; H, 5.42; ti. 9.99 


53 


JX 


colorless crystals (AoOEt) 
mp r 224-225 < fc 

Elemental analysis for C^H^CJK^O, 
CeJcdJL C, 72i>1; H, 6.22; N. QM 
Found* C. 72jQ2; H, 6J21; H. 9.92 


54 


jx 


ooloriess crystals Gso-PrOH) 
mp/l97-198t 

Elemental analysis for C*H„CIN 4 0, 
Calod.* C v 70.03; H, 8.05; N. 9.61 
Found* C. 69.83; H, 6.06; N. 9.58 


55 


P 


colorless crystals (MeOH) 
mp.1 96.5-1 97*10 

EJementai anaiyaia for O^H^CIN^ 
Calod.* C, 64.93; H, 6j08; M, 11.65 
Found*: C. 64.83; ri 6.27; N, 11.69 
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5 


Example 


R 1 




Physical properties 
(Recryetairization solvent) 










pals yellow crystals Cso-PrOH) 










mp,185.5-188 , C 


10 


56 


r 

/ 


Me 


Elemental analysis for Cnrl^O, 
Calcd.*: C, 70.41; H, 7.00; N, 12.16 
Found* C. 70.32; H» 7.19; N. 12.13 


13 








colorless crystals (MeOH) 
mp ( 151^-153t: 




57 


P 


CI 


Bementai analysis for CMr^ClN.OjS 


20 




/ 




Calcd.* C. 62.83; H. 5.88; N. 11.27 








Found*: C. 62.77; H. 6.01; N, 11.24 










pale yeUow crystals Gso-PrOH) j 


23 








mp.181^-182^t 




58 


P 


Me 


Bementai analysis for C^H^N^S 
Calcd* C. 68.04; H. 8.77; N, 11.75 
Found*; C, 67.86; H, 6.99; N. 11.63 


30 








colorless crystals (AcOEt) 






P 




mp.197-188% 


33 


58 


CI 


Elemental analysts for C B H M CIN 9 0 2 S 
CatedA C, 60.29; H. 5.67; N, 14J06 
Found*: C, 59.98; H, 5.54; N, 13.84 










cotorleea crystals (AoOEtHso-Pr,0) 


40 




P 




mp,191-193'0 




60 


Me 


Bementai analysis for C^H^OjS 
Calcd* C, 65.38; H, 6.54; N, 14.68 


45 








Found*: C, 65.34; H, 6.53; N. 14.43 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


61 




yellow amorphous solid 

NMR spectrum 8 (CDCJ^pm: 

1 .08-1 .08(2H,m).1 .30-1 .40<1H,m),1 40-1 .45 ( 2H.m ) 

.1.44(9H r s) f 1J2-1.90(2H,m)Z55-2.82(2H,m),3i)5(3 

H,s) r 4.0O-4.10l2am).4.62(2HXJ=7^Hz),7Jl7-7^0( 

J=7.5Hz),8.24<1 H.d.J=7.5Hz) 
tR spectrum V (KBr)cm" l :1 692 
Mass spectrum m/r488u\T) 


62 




colorlesa crystals (AcOEt) 
mp,iso^i»o w 

Elemental analysis for C 29 H B F 9 N 4 O t 
CalodX- C, 62.14; H. 5.21; N, 9.99 
Found* C. 62D7; H. 5.25; N. 9.94 


63 


JO 


pale yellow crystals (AcOEt) 

mp, 1 99 J5-200.5 \* 

Elemental analysis for C^H^N^ 
CaJcd.*: C. 71.31; H. 7.05; N. 14.85 
Found* C. 71.37; H, 7.14; H. 14.83 


54 




oolorteea crystals (MeOH-iso-Pr*0) 
mp,177.5-170^C 

BomerrtaJ analysis for C^H^F,^©* 
CeJedJ: C. 66 JO; H. 6.18; N. 10.40 
Found): C. 6839; H, 6.08; N, 10.37 


65 


-p 


pale brown crystals (AcOEt) 
mp.193-1941: 

Bemerrta) anaJysJa for Crr^^O, 
CeJodJ: C, 70.56; H. 7.24; N, 15.24 
Found* C. 70.61; H. 7.18; N, 15.21 
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5 


Example 


R' 


R* 


Physical properties 
(Recrystaniz&tion solvent) 










colorless crystals (EtOH) 






n 




mp^40-241^(decoinposition) 


10 


Hfi 


a 


BementaJ analysis for C^HmCIN, 0 2 
CaJcd.* C, 62.43; H, 6.08; N, 17.47 
Found* C. 62.40; H. 8.02; N, 1751 


15 








colorless crystals (EtOH) 
mp^2B5-23(nc (decomposition) 




67 


H 


Me 


Elemental analysis for C ai H tt N t O, 


20 








Calcd* C, 67 JO; H. 7.00; N. 18.25 










Found*; C. 67.72; H, 6.93; N. 18.24 










brown amorphous solid 


25 








NMR spectrum d (CDCI,)ppm:1.10-1 -20(2H.m) f 1.4 
5WH^)J.40^1.6CK3H,m)J.90-1.98(2H P mU.6t>-2.70( 




68 






2H.m) > 3.04(3H.sW.86(3H^).4.05-4.15C2H,m).4.74(2 




•p 


Me 


H.t f ^H2)3.30(1H.t f ^.5rlr) i 6.52(iad.J=«rU).8. 


30 








88(1H3X7.60(1H^8H2).7.67(1H f t,J=8H2) r 8.16(1K 

d^=8H2).8i3(lH.d.J=8H2) 

IR spectrum v (XBr)cm~':1 688 


35 








Mass spectrum m/z:473(M*) 



45 




55 
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Example 


R» 


R 2 


Physical properties 
(Recrystanization solvent) 


69 


ft 


CI 


yellow amorphous solid 

NMR spectrum 6 (CDO^ppm: 

1 D5-1 .1 5(2H,mXl .40-1 J50(3H.mXl .45(9H,sXl .83-1 .90( 

mm)^.32(3H.s)Z80-2J0(2H.m).4.0O-4.i0(2H4nX4.e0 

-4.65(2H,mX7.06(1 H\d, J=5.5HzX7.51 (1 H.d.J=5.5HzX7.6 

8-7.75(2H,mX8.1 8(1 H,d. J=7.5HzX8.24<1 H.d. J=7.5Hz} 


70 




i 


CI 


pale yellow crystals (EtOH) 
mp.192-193t 

Elemental analysis for C^H,, 01^0^-5/414,0 
CalcdJ: C t 80.77; H. 8.33; N. 1050 
Found/%' C 80 89* H fl Oft* M in f 7 


71 


ft 


Me 


yellow amorphous solid 

NMR spectrum (5 (CDCIJppm: 

1 .02-1 .08(2H.mX 1 .44(9H f sXl .44-1 ,50<3H,mXl .80-1 .90( 

2H^)^.31(3H^8O-2.70(2rim).3i)5(3H,8) ( 4JK>-4.05( 

2H.mX4J58(2H,t J=7.5H*X7.D8(1 H.d. J=5.5Hz).7.49(l rid, 

J=5 5Hz) 7 AO— 7 A5f9M ml ft 1A(1U A m»u.\ a o*>/"iu j i 

=8Hz) 

IR spectrum V (KBr}om _, :1688 
Mass spectrum m/z:490(M*) 


72 

1 




5 


Me 


pale yellow crystals (AcOEt) 
mp.141-142% 

Elemental analysis for CuH^N^jS- 1/4H,0 
CalcdJt: C, 87.92; H, 7.02; N, 11.31 
Found*: C. 67.88; H. 6.84: N. 11.25 



Example 73 

ten-Butyl 4-{2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c]quinolin-1 -yf)-ethyl]-1 -piperidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-(3-amino-2-chloro-4-qulnolylamlno)-ethyt r 1-pjperidlnecarboxylato 
and 0.44 g of triphoagene in 1 0 ml of 1 ,2-dichloroethane, 0.41 ml of triethylamlne was added dropwiae, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dllsopropyl ether to give 0.57 g of colorless 
crystals. Recrystallizatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223-C 



Elemental analysis for Cj^rClr^Og 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N t 13.00 
N, 13.00 



49 
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20 



25 



40 



Example 74 

tert-Butyl 4^[4-chloro-2-(4-methanesuinnyIphenyl).l H-imidazo[4,5^]-quinolin-1 -yl)ethyt]-1 -piperidinecarboxylate 

[0096] To a suspension of 0.63 g of tert-butyl 4-[2-{4-ch|oro.2-(4-methylthio-pheny0-1 H-lmldazo[4,5H:]quinolin-1 -vll 
e%IH -piperidinecarboxylate in 18 ml of 1 ,4-dioxane, a solution of 0.3B g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50'C for 13 hours. The reaction solution was concentrated and the 
residue was purified by silica gel column chromatography using 1 .2-dichloroethane - methanol (101) as an elutinq 
solvent to give 0 47 g of a colorless solid. Recrystalllzatlon from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 1 B3 to 1 86°C 





Elemental analysis for C^HajCIN^S 


. 1/4H 2 0 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


13 


Found % 


C, 62.33; 


H, 5.90; 


N, 9.91 



Example 75 

tert-Butyl 4-[2-{4-chloro-2-(4.methanesulfonylphenyl)-1 H-imidazo[4,5-c]-quinolln-1 -yl]ethyl]-1-piperidinecarboxylate 

[0097] To a solution of 0 40 g of tert-butyl 4^2-[4^hloro-2-(4H7iethyrthiophenyl)-1H-imidazo[4 5 -c]quinolln-1-vn 
ethyl]-1 -piperidinecarboxylate in 20 ml of 1 ,2-dichloroethane, 0.40 g of m-chloroperbenzolc acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1, 2-dichloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallizatlon from 
methanol gave colorless crystals having the melting point of from 149 to 1 56°C. 



30 


Elemental analysis for C^H^CIN^S ■ 


1/4H 2 0 


Calculated % 


C, 60.72; 


H, 5.89; 


N t 9.77 




Found % 


C, 60.72; 


H, 5.81; 


N, 9.67 



Example 76 

4-Hydroxy-2-phenyi-1-[2-(4-piperidyl)ethyl]-1H-imidazo[4,5-c]quinoline 

[0098] A solution of 871 mg of 4^hloro-2-phenyl-H2-(4-piperidyDethyl]-1 H-imidazo{4,5-c]quinoline and 2.5 ml of 6 
n Ydrochlonc acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dichlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the meltina 
point of from 242.5 to 244°C. * 



45 


Elemental analysis for C^H^f^O - 1/4H 2 0 




Calculated % 


C, 73.28; 


H, 6.55; 


N, 14.86 




Found % 


C, 73.32; 


H, 6.45; 


N, 14.77 



50 ,n accordance with the method of Example 76. the compounds of Examples 77 through 79 were obtained. 

K 3 — (CH^ 




50 
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Example 


B 




m 


Physical properties 
(Roorystaflization solvent) 


77 


CI 


'XX 


2 


colorless crystals (MeOH) 
rrp t 269~2B0 a C (decomposition) 
Bemental analysis for C^r^CH^O 
CalccLX: C, 68.48; 5.99; N, 13.31 
Found*: C. 68.32; H. 6.07; N. 13.29 


78 


H 


XX 


1 


colorless crystals [hydrochloride] 

NMR spectrum d (DMSO-d»)ppm: 

1 -58(2H,q. J=1 1 .5Hz),1 .74(2H,d, J=1 1 .5Hz).2.10-2.2 

5(1H.m) P 2.79(2H,q,J=11^H2).3^4(2Kd.J=115H^ 

4-54<2H.d. J=7.5Hz) ,7.29(1 H.t, J=8Hz).7.49(1 H.d.J= 

8Hz),7^0(1H,t f 0=8Hz) i 8J»(1H^,*>=8Hz).8.38(1H^ 

).8 .84(1 H Jbn)J*Mli HJbrs),1 1 .62(1 H.s) 

IR spectrum V (KBr) crrf '.3544,3228,1692 

Mass speotrum m/z2820yT) 


79 ! 


H 


-xx 


1 


odorless crystals (hydrochloride] 

NMR spectrum d (DMSO-d»)ppm: 

1 .65-1 J5(4Hjn) P 2.00-2.15(1 H.m).2.84(2H.Q.J=12H 

z).3^0(2H.d.J=12Hr).4.18(2H^.a=5H2).4^1(2H^. 

^7.5Hz).7Jl7(lHXJ=8.5rte)7.40-7.60(7H F m).7^7 

(1H.d,J=8HzXB.3 1 (1 rU).10.63(1 H J>rs).1 1 .58(1 H.s) 

IR spectrum V (KBr) cm*':341 6.1 672 

Mass spectrum m/z£72(M*) 



Example 80 

tert-Butyl 4^2-(4-phenoxy-1H-imltoo[4,5<Iqulnolln-1-yl)ethyl]-1-plperidlnecarboxylate 
[0100J A mixture of 4.46 g of tert-butyl 4-[2-(4K;hloro-1H-imidazo[4^ 

1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20°C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluting solvent to give 3.59 g of a colorless solid. Recrystalllzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 1 30.5 to 1 32.5*C. 



Elemental analysis for C2 8 H 32 N 4 03 


Calculated % 
Found % 


C p 71.16; 
C, 71.10; 


H, 6.83; 
H.7.10; 


N, 11.86 
N, 11.69 



[0101J In accordance wtth the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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10 


Example 


R 1 






Physical properties 
(ReorystaJlization solvent) 


15 


81 


H 


-a 


H 


coioriese cryetaJe (MaOH) 

mp.1525-1535lC 

ElamontaJ analysis for C ao H 10 N 4 O 
CaiciU: C. 77.89; H, 854; N, 12.11 
Found%: C. 78.00; H, 8.29; N, 12.05 


20 
25 


82 


H 


XX 


H 


colorless crystals (AcOEtHsc-Pr,0) 
mp,187-189^C 

Elemental analysis for C J5 H tt N 4 0, 
Calcd.»: C, 72.44; H, 8.32; N, 1352 
Found*: C, 72.35; H. 8.28; N, 13.42 


30 


83 


H 




F 


colorless crystals (CH,CJ s -iso-Pr 2 0) 
mp.20e.$-208 < t 

Bementai analysis for CbH»FN 4 <V 1/8^0 
CalodA: C. 89.07; H, 535; N, 1239 
Found*: C. 89.11; H. 5.74; N T 12.85 


35 


84 


Ph 




H 


odorless crystals (M©OrMso-Pr 2 0) 
mp.205-207.5 <, C 

Elomental analysts for C^H^O, -1/211,0 
CalcdJL- C. 74.53; H. 8.25; H, 11.21 
Found*: C. 7452; H. 8.37; H. 11.10 


40 
45 






R 3 ^ 




R 1 

to* 
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Example 


R 1 


R» 


R 8 


Physical properties 
(rtecrystalfization solvent) 


85 


H 


■~cx 


F 


colorless crystals (AcOEt-n-Hexane) 

0)^133.5-135.5^ 

Be mental analysis for C n H S iFN 4 0, 
Calcd*: C. 68.55; H, 6.37; N, 11.42 
Found* C. 68.37; H, 6.47; N, 11.25 


86 


Ph 




H 


colorless crystals Oso-PrOH) 
mp r 207-2O8 < C 

Elemental analysis for C 34 H M N 4 0, 
CalcdJl: C. 74.43; H, 8.61; K 10^1 
Found*: C. 74.38; H, 8.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum d (DMSO-o^ppm: 

1 .64-1 .72(4H.m)^.55-2.58(4H,m)^.98(2rit,^=7 

Hz),4.80(2H.t^7Hz).7^5-7.31(3H^n)J.45-7.4 

8(2H t m).7.53-7.60(2H^n),7.72<1H,d t J=7rte)3J29 

(1H,d,J=7rte).8.37(1H,s) 

Mass spectrum m/z358(IT) 



Example 88 

tert-Butyl 4-[2-(4-amino-1 H-imidazo[4,5-clquinolin-1-yl)ethyl]-1 -piperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1 H-imidazo[4,5-c]-quinolin-1 -yl)ethyl]-1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dl I sop ropy I ether to give 1 .88 g of colorless crystals. Recrystalllzation from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5*C. 



Elemental analysis for C^HjgNjC^ 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.68 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical properties 
(Recrystallization solvent) 


89 




colorless crystals (EtOH) 

□omental analysis for C^H^N, 
Calcd* C, 74,77; H. 7.08; N. 18.17 
Found*: C. 74.87; H. 7.18; N. 18_0fl 


90 




colorless crystals (MeOH) 

mp,z J l .o— ZKJ w 

Elemental analysis for C^H^O 
Cakd.%: C, 87.83; H. 8.87; N, 20.78 
Found*: C, 67.48; H. 8.79; N, 20.63 


91 




colorless crystals (EtOH) 
mp,168~187*t2 

Bementai analysis for C^HjaN^Oj 
CalcdJl: C. 85.37; H, 8.86; N f 19.06 
Found*: C. 85.52; H. 8.78; N. 18.83 


92 


a- 


pale yellow crystals [fumarato] 

(DMF-ieo-PrjO) 

mp t 1 95-1 97% (decomposition) 

Elemental analysts for C^H^-C^O^ 

5/4H,0 

Calcd.* C. 57.20; H, 6.12; N, 18.68 
Found* C. 57.20; H. 6.23; N. 1653 



Example 93 

tert-Butyl 4-[2-(4-dimethylamino-2-phenyM H-lmrdazo[4,5-c)qulnolln-1 -yl)-ethylj-1 -plperidinecart>oxylate 

[0104] A mixture of 0.69 g of tert-butyl 4-[2-(4 < hloro-2-phenyl-1H-lmldazo[4.5^J-qulno!ln-1-y0ethy(]-1-pl P erldlne- 
carboxylate and 7 ml of 50% aqueous dlmethylamine solution was stirred in a sealed tube at BO'C of outer temperature 
for 2 hours The reaction solution was added with water and extracted wtth ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and dilaopmpyt ether to give 0.52 g of colorless crystals. Recrystallization from isopm- 
panol gave colorless crystals having the melting point of from 1 70.5 to 171 .5*C. 



Elemental analysis for O^ 7 N 5 0 2 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.B3 



Example 94 

tert-Butyl 4-[2-[4-(4-memylpl P erazln-1 -yl)-2-phenyl-1 H-lmlda2o[4,5<].qulnolln-1 -yl]ethylM -plpertdlnecarboxvlate 

[0105] A mixture of 0.80 g of tert-butyl 4-(2-(4^hloro-2-phenyl-1H-lmlda 2 o-[4.5<Iqulnolln-1-yDelhyQ-1-plpertdlne- 
carboxylete and 1 ml of N-methylplperazlne was stirred at 80'C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencartoonate solution and extracted with ethyl acetate. The extract was dried and 
me solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 : 1 ) as eluting solvents, and washed with a mixture of dllsopropyl ether and n-heptane to give 0 74 g 
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of colorless crystals. Recrystalllzatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to 141 °C 



5 



Elemental analysis for C33H 42 N 8 0 2 


Calculated % 
Found % 


C, 71.45; 
C, 71 23; 


H, 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106J In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 102 were 
10 obtained. 



13 




23 



30 



35 



40 



43 



30 
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Example 




Physical properties 
(ReorystaJlization solvent) 


95 


NHMe 


coJorioss crystals Gso-PrOH) ^ 
11^.161-182^ 

Elemental analysis for C^H^O, -1/2/1,0 
CalcdJl: C, 70.42; H. 7.34; H, 14.16 
Found* C. 70.31; H. 7.23; N. 13.95 


96 




colorless crystals Gso-Pr.O) 
mp.162-182.5t 

Elemental analysis for C S1 H 37 N S 0 2 -1/2H 2 0 
Caled*: C, 71.51; H f 7.38; N. 13.45 
Found* C, 71.73; H. 7.35; N. 13.09 


97 


X) 


coioness needles vMcOH; 
mp.171-172 , t 

Elemental analysis for O^H^I^Oi 
Calcd.* C. 73.44; H. 7.68; N, 12.98 
Found* C. 73.44; H, 7.88; N, 12.93 


98 




coloriess crystals Gso-PrOH) 
mp,189-190 € C 

Elemental analysis tor CaH*N,0, 
CafcdX- C, 70.95; H, 7.28; N. 12.93 
Found* C f 71.22; H. 7.47: N 12.94 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum 8 (CDCI,)ppm: 

0.»9-1.06{2H^n).tJ5-1.40(3H^n).1.43(9Hj).1.8O-l. 

90(2rim) I 2.50-2.80(2H f m) f 3.95-4J)5C2H^n).4.59(2H,t 

,J=75H2),4.9e(2H^^=5.5Hz),8.1 1 (1H.t.J=5.5Hz).7.2 

4-7^8(1H.m).7JO-7J«3Hjn).7.48<2rid^=7^rta).7. 

50-7J5(4H.m),7.«0-7.e5(2lim).7^4-7.9«(2H^n) 

IR spectrum V (KBr) cm ' J438.18S0 

Mesa spectrum m/c561(M*) 
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Example 


R* 


Physical properties 


100 




pale yellow amorphous solid 

NMR spectrum d (CDCIjfopm: 

1 .00- 1 .08(2H.m),1 .30-1 .35(1 H,m),1 .38-1 .42(2H.m), 1 . 

43(9H^),1.B3-1.90(2H,m)^J7(2H t brs).3.98(2H^rs) > 4 

.ei(2HxJ=7.5Hz)A99(2H.d,J=8H2X7.33-7^5(1H^nX 

7^H.d^Hz),7.51-759(4H t m),7.e4-7.87(2rUn),7 

.88-7.89(1H,m).7.96-7J7(1H4n) r 8J3(2H t d r J=8H2) 

IR spectrum V (KBr) cm" 1 :3428. 1692 

Mass spectrum m/z562(ll*) 


101 




pale brown amorphous solid 

NMR spectrum 6 (CDCI^ppm: 

0.98-1 .08(2H.m),1 .25-1 .40(3H.m).1 .43(9H.s),1 .80-1. 

85(2H^nU^O-2.60(2H,m) i 3.79(3H^),3.9<r-4.00(2Hjn 

),4.59(2H.t ? J=7.5rb),4J7(2H,d,J=5^Hz).6.05(1HJ>rs) 

.e.88(2H.d,J=8^rU) r 7JJ1(1H.t^=7.5Hz)J.40(2H,d\J= 

85H2),7.51-7.B0(4H > m).7.6a-7.65(2H t m),7.94(2H f d.J 

=85rfa) 

IR spectrum V (KBr) cnT u .3432,1692 
Mess spectrum m/z591(M*) 


102 




colorless amorphous solid 

NMR spectrum tf (DMSO-dJppm: 

0.87(2H.q t J=5Hz) v 1^<H1.35(3rLm).1^e(9H.sXl.75(2 

H,q,J=7^Hz)^.54(2H.t.J=12^H2).3.77C2H,d,J=12^H 

z).4.64(2H l tJ=7.5Hz) t 6^9(1H t t,^8H2)JJ4(2H > t,xl==8 

Hz).7.44(1 H,t,J=7.5Hz).7.56(1 H.t. J=7.5Hz).7-60-7.67 

(3H i m).7.78-7.82(2H,m),7.87(1 H,d. J=7.5Hz),8.1 8(1 H, 

d.J=73Hz)3^4(2H.d t J=8Hz) t 9.03(1 H,a) 

IR spectrum V (KBr) cm" 1 4932,1 682 

Mass spectrum m/r547(IT) 



Example 1 03 

4-Amlno-2-phenyl-H2-(4-plperidyl)ethyl)-1 H-lmldazo[4,5-clqulnollne trifluoroacetate 

[01071 A mixture of 0.30 g of tert-butyt 4-(2-[4-(4^ethoxybenzylamino)-2i)henyl-1H-lmidazo[4,5-c]quinolin-1-yO 
ethyl]- 1 -piperidlnecarboxylate and 9 ml of trlfluoroacetic acid was stirred at 65°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with diisopropyl ether to give 0.31 g of pale yellow crystals. Recrystallization from a 
mixture of ethanol and isopropanol gave colorless crystals having the melting point of from 223 to 224*C. 



Elemental analysis for C^H^IS^ • 2CF 3 C0 2 H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H, 4.73; 
H, 4.45; 


N, 11.34 
N, 11.61 
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Example 104 



H2-(4-Chloro-2-phenyl-1H-imldazo[4,5-cJquinolin.1-yl)ethyl]-4 1 )iperidinone 

[0108] A mixture of 0.39 g of 1-f2-(4<hloro-2-phenyl-1 H-lmlda2o[4,5^Jquinolln-1 -yltethylM 4^thvl e n B dl<™«o. n «ri. 
d,ne and 4 m, o, concerned sulfuric acid was stirred at room temperature 1or30 n!S^^T^SZ 
Poured,n,o,ce-wate, .adjusted topH 11 with 10% aqueous sodium hydrox.de solution, and extracted wfthe^r 
Tbe extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried andThe7the^lem 

using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crvstals R^™,on^!« 7, 
isopropanol gave colorless needles having the melting point o?from lL to 165'C ^talhzatlon f™m 



Elemental analysis for CggH^CI^O 


Calculated % 
Found % 


C, 68.23; 
C, 68 26; 


H, 5.23; 
H, 5.31; 


N, 13.84 
N, 13.78 



Example 105 



1 -f2-(4-Chloro-2-phenyl-1 H-lmldazof4,5-c]quinolln-1 -yl)ethylJ-4-plperidinone oxlme 

10109] A mixture of 0.20 g of H2-(4n:hlore-2-phenyl-1H-imldazo[4.5-c]qulnolln-1-yl)ethyl)-4-piperldlnone 0 04 n of 
Jy*o*ylam,ne hydrochloride. 0.09 g of sodium acetate and 4 ml of methanol was stLI « ^TSZ^ tor 1 
hour. The reacbon solution was concentrated, and the residue was added with aqueous sodium^rn„Z»* . 

acml n r , h , W3S eva P° rated ,0 #» °-25 g of a colorless solid. RecrystalLatlon from «hW 

acetate gave colortess crystals having the melting point of frem 201 to 207«C (decomposition) 



Elemental analysis for C^H^CI^C) . 1/2H 2 0 


Calculated % 
Found % 


C, 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

tert-Butyl 4-[2-(2-pheny1-1 H-imidazo[4.5H:]quinolln-1 -yl)ethyl]-1 -plperidinecarboxylate 

[01 10] A suspension of 0.80 g of tert-butyl 4-{2-(4<hloro-2.phenyM H-imidazo-f/I.S-clquinolin-l -yl)ethvll-1 -oioeridi 
necart.oxy.ate and 0.30 g of 5% palladium on carbon In 80 m. of methane, was catalytic! Z^SSSL oTn™ 
temperature under atmospheric pressure for 12 houra. After the reacbon, the catalysYwas Ee o« Lnd the Srate 
w« concentrated. The rea.due was purified by alltea ge. column chromatography Lg ethy^ITe^ n h^ne ( 

to 4: ) as eluhng solvents and washed with dlleoprepyl ether to give 0.49 g of pale yellow crystals RewStin 
from dllsopropyl ether gave colortess crystals having the melting point of from 138 to 139»C ^-YBtalllzatlon 



ElementaJ analysis for C^K^N^ 


Calculated % 
Found % 


C, 73.66; 
C, 73.46; 


H, 7.06; 
H, 7.21; 


N, 12.27 
N, 12.17 



[01 1 1 ] in accordance with the method of Example 1 08. the compounds of Examples 1 07 through 1 09 were obtained. 
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Example 




m 


Physical properties 
(RecrystaJDzation solvent) 


107 


-a 


1 


colorless crystals [hydrochloride] 
(MeOH) 

mp.258-26 1 (decomposition) 

Elemental analysis tor 

C„H 1t N4-2HCI-H,0 
Caled\* C, 53.79; H. 8.21; N, 15.88 
Found* C. 53.49; H. 6.14; N. 15.87 


108 


-a 


2 


colorless orystalt [hydrochloride] 

(MeOrr-CICHtCHta) 

mp,220-233% (decomposition) 

Elemental analysis for 

Ci7H a N 4 -2HCI-1/2H I 0 
CaJcd.%: C, 56.38; H, 6.40; N. 15.48 
Found* C, 56.36; H. 8.18; N. 15.35 


109 




2 


odorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 

mp,225-238°C (decomposition) 

Elemental analysis for 

C^Hn^^HCI-l/SHjO 
Calod.%: C, 61.27; H, 7.41; N, 13.81 
FoundX: a 8U03; H. 7.44; N. 13.50 



Example 110 

4-Chloro-2-phenyl-1-[2-(4-plperidy0ethy!]-1H-lmlda2O[4 l 5-c]qulnollne hydrochloride and fumarate 

[0112] A mixture of 3.64 g of 4^hloro-2i)henyt-H2-(N-triphenylmethyM^lperloVI)ethyll-1H-lmldazo[4,5-c3qulno- 
line, 30 ml of methanol and 1 0 ml of trff luoroacetic add was stirred at room temperature for 1 hour The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trif luoroacetate). The resulting crystals were added with ethyi acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 .74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride in a conventional 
method. Recrystaltization from methanol gave colorless crystals having the melting point of from 257 to 265*C (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recrystailization from methanol 
gave colorless crystals having the melting point of from 165.5 to 186.5°C (decomposition). 

Hydrochloride: 

[0113] 



Elemental anaiysis for C^HjgClr^ • HCI • H 2 0 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.88; 
H, 5.77; 


N, 12.58 
N, 12.60 
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[0114] 



5 


Elemental analysis for C^H^CIN, • C 4 H 4 0 4 • H 2 0 




Calculated % 


C, 61.77; 


H, 5.57; 


N, 10.67 




Found % 


C. 62.04; 


H ? 5.40; 


N r 10.70 



w Example 111 



4-Phenoxy-1 -[2-(4-piperidyl)ethyf]-1 H-imidazo(4,5-c]quinoline trif luoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-{2-(4-phenoxy-1 H-lmidazo[4,5-c]-qulnolln-1 -yl)ethyQ-1 -piperidlnecarbox- 
13 ylate tn 1 0 ml of methylene chloride, 1 ml of trffluoroacetlc acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
wrth isopropenol and dlisopropyl etherto give 0.36 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chlonde and ethanol gave colorless crystals having the melting point of from 211 to 216°C. 



20 


Elemental analysis for C23H 24 N 4 


O • CF 3 C0 2 H • 1/8^0 




Calculated % 


C.61.44; 


H.5.21; 


N, 11.46 




Found % 


C,61.26; 


H, 5.05; 


N, 11.47 



23 Example 112 



4-Chloro-2-phenyl-1 -{2-(1 -pipera2lnyl)ethyl]-1 H-imidazo[4 ( 5<]qulnollne methanesulfonate 

[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4<hloro-2.phenyl-1H.imidazo.[4 l 5^]quino!in.1-yl)ethyO-1-pipera2i- 
30 necarboxylate In 1 2 ml of 1 ,2-dichloroethane, 1 .2 ml of methanesulf onlc acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 24 g of colorless crystals. Recrystalllzatlon from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



33 


Elemental analysis for C^H 


22CIN 5 • 2CH3SO3H 




Calculated % 


C, 49.35; 


H, 5.18; 


N, 11.99 




Found % 


C, 49.60; 


H, 5.11; 


N, 12.16 



Example 113 



4-Amlno-1 -[2-<4-piperidyt)ethylH H-lmldazo[4,5-c]qulnollne hydrochloride 

[0117] A mixture of 1 .57 g of tert-butyl 4-{2-<4-amlno-1 H-lmldazo[4,5-c]qulnolln-1 -yl)ethy1]-1 -piperidinecarboxylate 
^ and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1) as elutlng solvents, and washed with diisopropyl ether to give 
w colorless crystals. Hydrochloride was prepared in a conventional method. Recrystalfization from ethanol gave colorless 
crystals having the melting point of from 243 to 244 # C (decomposition). 



Elemental analysis forC^H^Nj • HCI • 3/4H2O 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[01 18] In accordance with the methods of Examples 1 1 0 through 1 1 3, the compounds of Examples 1 1 4 through 1 86 



60 



were obtained. 



EP 1 104 764 A1 



5 



10 






Example 


R1 


B 


m 


Physical properties (Recrystallization solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICH 2 CH 2 CI-AcOEt) 
mp,253-256°C (decomposition) 
Elemental analysis for C 21 H 19 CIN 4 
Calcd.%: C, 69.51; H, 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-2B6°C (decomposition) 
Elemental analysis forC 16 H 17 CIN 4 *2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarateJ(MeOH) 
mp ,268-271 .5°C (decomposition) 
Elemental analysis for 
C22H 2 iCIN 4 -1/2C 4 H 4 0 4 -3/2H 2 0 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-2B7*C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso«Pr 2 0) 

mp,204-207.5 o C 

Elemental analysis for 

CuH^C^-CFgCOaH-IMHjO 

Calcd.%: C, 48.78; H, 4.20; N, 11 .98 

Found%: C, 48.76; H, 4.34; N, 11 .89 



50 
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Example 


R 1 


R2 


m 


Physical properties (Recrystallization solvent) 


5 


119 


OH 


CI 


2 


pale brown crystals (CICH 2 CH 2 CI-MeOH) 

mp,240-245°C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H20 

Caicd.%: C, 60 09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 


10 
15 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H.5/4H 2 0 
Calcd.%: C, 51.62; H, 5.31; N, 12.04 
Found%: C. 51.82; H, 5.12; N, 12 22 


20 


121 




CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235°C 

Elemental analysis for 

Ci8H 1fl CtF 3 rVCF3C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11.28 

Found%: C, 48.31; H, 3.88; N, 11.21 


25 
30 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp,191.5-192.5*C 

Elemental analysis for 

C 23 H 24 N 4-2HCI-H 2 0 

Calcd.%: C, 61.74; H, 6.31; N, 12.52 

Found%: C t 61.69; H, 6.51; N, 12.44 


35 


123 


Ph 


CI 


3 


colorless fine needtes[trifiuoroacetate] 
(EtOH) 

mp l 260-263°C (decomposition) 
Elemental analysis for 
C 24 H 2sCIN 4 • CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N, 10.80 



40 



45 




Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride](EtOH) 
mp,1 99-201 # C 
Elemental analysis for 

C24H 2 6rVHC!-7/2H 2 0 

Calcd.%: C, 61.33; H, 7.29; N, 11.92 

Found%: C, 81.21; H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalllzatfon solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetatel(MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

C23H2 2 CI 2 N 4 -CF 3 C0 2 H 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

C/\nr»rl<V ■ CC 7C. LJ A f\f\. M 4 ft A ~T 

rOUnU~o. U, oa./D, M, 4.UU, IN, 10.4/ 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetate] 
(MeOH) 

mp,255-262 0 C (decomposition) 
Elemental analysis for C^H^CIN^ CF 3 C0 2 H 
Calcd %' C 60 17" H 5 OS- N 10 BO 
Found%: C t 59.95; H, 5 03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Elemental analysis for C 24 H23CIN 4 0-1/2H 2 0 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [trifluoroacetate](MeOH) 
mp,260-268°C (decomposition) 
Elemental analysis for C22H22CINJ-CF3C02H 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 
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Example 


R 2 


R 1 


Physical properties 
(Recrystalfizatfon solvent) 


129 


CI 


cx 

H 


coloriess prisms (MeOH) 

nm 101 — 10*5^ 

Elemental analyst's for C^H^CI^ 
CalcdJI: C, 70.87; H. 5.93; N. 14.33 
FoundX: C, 70.70; H, 6.08; N, 14.28 


130 


CI 




colorless crystals (AcOEt) 

11^,156-5-157^ 

Elemental analysis for C 23 H n dN 4 
CaJcdJI: C. 70.67; H, 5.93; N. 14.33 
Found* C, 70.84; H, 532; N. 14.21 


131 


CI 




colorless crystals (EtOH) 
mp,169-171t 

Elemental analysis for CjjH^Cl^O 
CalodJfc C, 67.28; H. 5.38; N t 14.26 
Found* C. 67.31; H, 5.55; N, 14.32 


132 


CI 


XX. 


coloriess crystals [trifluoroaoetate] 
Oso-PrOH) 

mp, 1 58-1 63 "C (decomposition) 
Elemental analysis for 
Ca^Ctr*, ^CFjCO^-S^HjO 
Calcd.* C, 49.06; H. 4.42; N f 10.60 
Founds C, 49.04; H, 4.41; N. 10.73 


133 


Mo 


Ok 


pale brown crystals (AcOEt) 
mp.86-89* 

Elemental analysis for C^H^N^-H^O 
CeicdJL C, 71.44; H t 7.24; N, 17.38 
Found* C f 71.25; H, 7.23; N. 17.03 
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Example 




Physical properties 


^ — 


(RecrystalMzation solvent) 






colorless fine needle s[fumarate]( EtOH) 






mp.261 -272°C (decomposition) 




Elemental analysis for 


134 


CnHnCIN,- 1/2C«H 4 0 4 - 5/2H,0 


"nrV 


Calcd.%: C, 60.06; H, 5.88; N, 1 1.67 






Found*: C, 80.07; H. 5.89; N, 11.80 




Specific rotation 
[a] 0 ,D :-12.0 - (c=0.1. DMSO) 






colorless crystals [trifluoroacetata] 






(EtOH) 




CCC 


mp.21 5-221 t (decomposition) 


135 


Elements! analysis for 

CwHnCIMrCF.COjH 
Caicd.%: C. 59.00; h\ 5.55; N. 11.01 
FoundS: C, 5835; H. 5.63; N, 11.05 






pale brown crystals [trifluoroacetata] 






(MeOtt-iso-PrOH) 




mp.225-232% (decomposition) 


136 




EJemefitaJ analysis for 
CaHjsCIMrCFjCOiH 






CalcdJk C. 58.24; H. 5.29; N, 11.32 




Found*: C. 58.09; H. 5.29; N, 11.32 






paJe brown crystals [trifluoroacetata] 
(EtOH) 

mp.224-224.5T: 


137 


Elemental analysis for 






C^CIM.S- CF,CO,H -3/2^0 
CaJcdJL C. 51 .35; H, 4.68; N. 10.41 
Found*: C. 51.65; H, 4.32; N. 10.16 
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Example 


R 1 


Physical properties 
(Recrystaltization servant) 


138 


rt-Bu 


colorless crystals (AoOEt) 
mp,130-131°C 

Elemental analysis for C 21 H 77 dN 4 
Calcd-%: C. 68.00; H. 7.34; N. 15.10 
Found*: C. 87.76; H, 7.59; N, 14.96 


138 


X) 


colorless crystals [trifluoroacetate](EtOH) 

mp,1 39-139.5% 

Elemental analysts for 

C B H B CIM 4 -3/2CF,C0 1 H-H 2 0 
Caicd.*: C. 53.29; H. 5.59; N, 9.56 
Found%: C. 53.23; H. 5.33; N, 9.58 


140 


Bn 


paie brown crystals (AcOEtHso-Pr,0) 

mp^30~234°C (decomposition) 

Elemental analysis for C^H^ CI N« -1/4^0 
CalcdJl: C, 70.40; H, 6.28; N, 13.68 
Found*: C, 70.41; H, 8-27; N, 13.54 


141 


^0 


pale yellow crystals [methanesulfbnate] 
CMeOH) 

mp,1 96-207% (decomposition) 

Elemental analysis for 

CttHnd^ • 2CH,S0 3 H - H,0 
Caicd.*: C, 51.71; H„ 5.62; N. 8.93 
Found*: C, 51.59; H. 5.42; N, 8.87 
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Example 




Physical properties 
(Rocrystallization solvent) 


142 


XT" 


colorless crystals [fumarate](MeOH) 

mp,224~229'€ (decomposition) 

ElementaJ analysis for 

CttHnClrV C, rU0 4 - H^O 
Calcd.X: C, 62.39; H. 5.B0; N. 10.39 
Found%: C, 62.46; H, 551; N. 10.42 


143 


XT 


colorless orystaJs [fumarate](EtOH) 
mp.21 3.5-2 1 6% (decomposition) 
Be mental analysis for 
C l4 H D CIN 4 0-C 4 H 4 04-1/4H 2 0 
CaJcd.%: C. 62.10; H. 5.49; N. 10.35 
Found* C. 61.94; H, 5.45; N, 10.30 


144 




oolorless crystals [trrfluoroa estate] 

(MeOrHso~Pr,0) 

mp,253-257^C (decomposition) 

ElementaJ analysis for 

CttHaCII^S* CFjCOjH- 1/2H,0 
CaJod.%: C, 55.76; H. 4.86; N. 10.00 
FoundS: C. 55.67; H. 4.59; N. 9.99 


140 




odorless crystals [trifluoroac state] (EtOH) 

mp^l 8-225°C (decomposition) 

Elemental analysis for 

C M H a CIN 4 OS-CF,C0 1 H 
CeJodJt: C, 55.07; H. 4.62; K 9.86 
Found* C, 54.91; H, 4.69; N, 9.77 


148 


JT 


colorless crystals [trifluoroacetate](MeOH) 

mp270-m*C (decomposition) 

Elemental analysts for 

C^HbCI^O.S-CFjCOjH 
Calcd.* C, 53.56; H, 4.49; N, 9.81 
Found*: C, 5331; H, 430; N, 9.62 



oX 



67 



EP1 104 764 A1 





Example 


R 1 


Physical properties 
(Re crystallization solvent) 


5 
10 


147 


'X) 


colorless crystals [fumarate](EtOH) 

mp.l 92-1 98^C (decomposition) 

Elemental analysis for CnHadFN^-C^O^-HjO 

Calcd.%: C. 59.72; H. 5.20; N, 10.32 

Found*: C, 59.81; H. 5.07; N„ 10.33 


15 


148 


JX 


colorless crystals [fumarate](MeOH~tso-PrOH) 

mp,184~187X (decomposition) 

Elemental analysis for CnHaCIFNa-C^^-HjO 

CalcdJfc C, 59.72; H. 5.20; N, 10.32 

Found*: C, 80.00; H. 4.91; N, 10.34 


20 


149 


XX 


colorless crystals [fumarate](MeOH) 

mp ,204-2D9t: (decompoeition) 

Elemental analysis for CnHaCIFr^-C^O^-HjO 

Calcd.%: C. 59.72; H. 5.20; N t 10.32 

Found*: C, 5953; H. 4.92; N. 10.41 


23 
30 


150 




coloiiess crystals [trifluoroacetate](EtOH) 

mp .280-263^0 (decomposition) 

ElomsntsJ analvxin for rt__u r*ur u • r»ir pn u-u 

Calcd.*: C, 50.47; H. 3.73; N, 9.42 

Found* C, 50.33; H, 353; N, 951 


35 


151 




coloHass crystals [tnfiuoroacetate](MeOH) 

mp ,25^-261 ^ (decomposition) 

Qementat analysis for C»H lt CIF s N 4 -CF,CO x H 

Calcd* C, 50.48; H. 3.22; N» 9.42 

Found*: C, 50.28; H, 3J28; N, 9.48 



40 



45 




50 
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Example 


R 1 


Physical properties 
(Reoryetallization solvent) 




XJ 


colorless crystals [mothane sulfonate] 
(EtOH) 

mp,1 95-202t (decomposition) 
Be mental analysis for 
CaHaCINB • CH,SO,H - 5/4H,0 
Caicd.%: C. 54.11; H, 5.63; N, 13.72 
Found*: C, 54.13; H, 5,45; N, 13.63 


153 




colorless orystals [fumarate](MeOH-EtOH) 
mp,1 8 1-1 65.5% (decomposition) 
BementaJ analysis for 

f\ t_» pin .n u a . lj r\ 

CxtrfzxUINg C 4 n 4 04 # HfO 
CalcdJt: C, 59.37; H. 5.37; N. 13-31 
Found!: C. 59.37; H, 5.11; N, 13.37 


154 


JO 


pale yellow fine needles [trrfluoro acetate] 
(EtOH) 

mp t i 9/.7~Zu4T^ \deoomposrtion/ 

BementaJ analysis for 

CbHbCDV CF,CO,H* 1/4H,0 
CaJod.%: C v 56.47; H ( 4.64; N, 13.72 
Found* C, 56.45; H v 4.58; N, 13.72 


155 




colorless crystals [trifluoroacetata](EtOH) 

mm OCA- 9 ft ( dftiMiMAcMiui) 

rnp,x*HJ v VQVGoinpoaraon/ 

Elemental analysis for C^HcCl^-CFjCOjH 
Calcd.%: C. 64D8; H. 4.86; N, 9.64 
Found* C. 63 J1; K 4.92; N. 9.63 


156 


XT 


colorless crystals [trifluoroecetste](EtOH) 

mp J 445-1455% 

□omental analysis for 

CaH^ClM^O- CF,CO,H- 3/2H,0 
CaJodJt: C. 59.68; H. 5.01; N, 8.96 
Found* C, 59.44; H, 4.71; N, 9.04 
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Example 




Physical properties 
(RecrystaJltzation solvent) 


157 




paie green crystals[trifluoroacatate](EtOH) 

mp.n^HS^C 

Bemental analysis for 

C^HaaF.N*- CF,CO,H- 5/4H.0 
Calcd5: C. 52.44; H. 4.32; N t 9.41 
Found* C, 52.54: H, 4.19; N, 9.53 


158 


o 

r 


colorless crystals [trrfluoroacetate](MeOH) 

mp.231-241 1 (decomposition) 

Elemental analysis for 

CnHnQI^O • CF 4 C0 2 H- 1/2H, 0 
Calcd.* C. 54.82; H. 4.60; N. 11.12 
Found* C. 54.73; H. 4.42; N. 1121 


159 




colorless crystals [trifluoroacetata](EtOH) 

mp,256-261% (decomposition) 

Elemental analysis for 

C^H^CII^S- CF,0O 2 H- 1/4H.0 
CaJcit* C, 53.59; H. 4.40; N, 10.87 
Found* C f 53.53; H. 4.33; N. 10.90 


160 




colorless crystals [trifluoroacetate](MeOH) 

mp.270-273% (decomposition) 

Bemental analysis for 

C B H ll CSIN B -CF a CO t H- 1/2H,0 
CalcdJfc C, 52.44; H. 4.60; N. 16.08 
Found* C. 52.15; H, 4.74; N, 16.95 


181 


p 


pale brown crystals [trrfluoroaoetate] 

(EtOH-Et.0) 

mp.203-203.5 0 C 

Bemental analysis for C^H^CIHjS-CFjCO^ 
Calcd* C, 51.81; H, 4.13; N, 13.68 
Found* C. 51.48; H. 4.22: N. 13.52 
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Example 




Physical properties 
(Re crystallization solvent) 


162 




pale yellow crystals [hydrochloride]Gso-PrOH) 

mp ,245-248*0 (decomposition) 1 

Elemental analysis for C, 4 H M FN 4 -2HCI-3/4H 1 0 

Caicd.%: C, 60.70; H. 6.05; fi 11.80 

Found*: C. 60.81; H. 5.93; N„ 11.72 


163 


F 

P 1 f 


coloriess crystals [hydrochloride] (EtOH) 
NMR spectrum d 

(DMSO-d f )ppni:1.30-1.40(2H r m) i 1^5-1.70(1H,m).1.70 
-1.80(4H,m) f 2.65-2.80(2H.m) f 3.10-3^5(2H.m),3.17(3H 
*)AJZ(2HX J=7.5rfc).7.97(1 H,U=7.5Hz),8 04(1 HXJ= 
73Hz)^.55-8.65(2H.m)3^4(1Hi)rs),9.0e(1H > brs) 


164 




pale brown crystals (AcOEt) 

mp.17B-177.5*C 

Elemental analysis for C^H^N,, 
Calcd.%: C. 74.38; H. 6.78; N, 18.85 
Found* C. 74.09; H. 8.90; N. 18.69 


165 




odorless orystals [hydrochloride] 

(MeOW-ieo-PrOH) 

mpp>300% 

Elemental analysis for C^F.N^HCI-I^O 
CalcdJ: C. 57.70; H, 5.42; N. 10.77 
Found%: C, 57.72; H, 5.12; N, 10.79 


166 


P 


pale yellow orystals Gso-PrOH) 
mp,1 66-187^ 

Elemental analysis for CnB^O-H^O 
CalcdJl: C, 69.82; H, 8.92; N. 14.80 
Found*: C, 89.53; H, 8.97; M. 14.59 
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Example 


R 1 


Physical properties 
(Recrystaliization solvent) 


167 


■p 


coloriess orystaJs [hydrochloride] 
(EtOH) 

mp^18-219 < t 

Elemental analysis for C^H^Ni'SHCI 

Gated fi R'l Aft- U K lO- U 17 OQ 

Found*: C. 53.63; H, 8.01; N. 17.89 


168 




pale yellow crystals [hydrochloride] 
(MeOH) 

mp,293-298 < C (decomposition) 

Elemental analysis for 

CnHaN^S-ZHCI-HjO 
uajoo^. u, 33.54; n, 5.61; N t 14.95 
Found*: C, 53.59; H. 5.71; N, 14.82 


168 


p 


pale yellow crystals hydrochloride] 
(EtOH) 

Elemental analysis for 

Calod.%: C, 52.48; H, 6.41; M, 11.13 
Found*: C, 52.44; H, 6.68; N, 11.13 


170 


p. 


pale yellow crystals [trifiuoroacetate] 
(EtOH) 

mp.228-229 < fc 

Elemental analysis for 

CaH^S^CF.CQ^- 1/2H,0 
Caiod S: C, 54.73; H. 5.03; N. 9.82 
Found*: C 54 46' H 4 91* N_ 10 QO 


171 


p 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp.27 4^277"C (decomposition) 

Elemental analysts for 

C^H^S- 2HCI-5/4H,0 
Calcd.*: C. 56.84; H. 633; N. 1153 
Found*: C, 56.79; H. 8.11; N. 11 .51 




72 



EP 1 104 764 A1 



Example 


R' 


R* 


PhysicaJ properties 
(Recrystaifizstion solvent) 


172 




Ma 


Cf 


colorless crystals [trifluo no acetate] 

(EtOH) 

mp f 189-1 

Elemental analysis for 

CnHBC1N 4 S-3/2CF a CO,H 
CalodJl: C. 5159; H. 4.24; N, 9.83 
FoundS: C. 5154; H. 4.29; N, 9.65 


173 




Ma 


CI 


oolorlesa oryetals [trifluoroacetate] 
(EtOH) 

11^.194-195*0 

Elemental analysis for 

C a H tJ aM 4 S-5/4CF,CO t H 
Calod.X: C, 53.16; H v 4.42; N t 10.12 
Found*: C. 53.18; H. 4.39; N, 10.39 


174 


-p 


Ma 


paie brown crystals [hydrochloride] 
(EtOH) 

mp.245.5-246.5^ 

Elemental analysis for 

C B H 1 ,N > -2HCt-3/2H s O 
CalodJt: C, 5752; H. 6.58; H, 15.24 
Found* C, 57.65; H. 6.33; N. 15.23 


175 


"•p 


Ma 


pale brown crystals [hydrochloride] 
(EtOH) 

mp.224-225lC 

Elemental analysis for 

C n H S7 N l -2HCI-5/2H l O 
CalodJL- C. 59.21; H, 6.97; N, 14.25 
Found*: C. 55.95; H. 6.70; N, 14.23 


178 


H 




colorless prisms[trrfluoro acetate] 

(EtOHHso-Pr,0) 

mp,1895-192.5^ 

Elemental analysis for 

C M H a FN 4 0-CF,CO l H 
CaJcd\»: C. 59.52; H. 4.80; N. 11.11 
Found*: C. 59.41; K 4.89; H. 11.16 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


177 


OPh 


colorless crystals [trifluoroacetato] 
(EtOH) 

mp.214.5-215.5 < fc 
Elemental analysis for 
CaH^O- CF,C0,H- 1/2^0 
CaJcd.%: C, 65.14; H, 528; N, 9.80 
Found*: C. 65.40; H. 5J>7; N, 9.85 


178 


NHPh 


colorless crystals (MeOrHso-PrOH) 
mp t 191-194 , C 

Elemental analysis for CgHgNj 
Calod.%: C, 7732; H, 8.53; N. 15.65 
Found*: C, 77.76; H. 6.59; N. 15.56 


179 


NHMe 


pale yellow crystals [hydrochloride] 

Gso-PrOH) 

mp209-210 f, C 

EemerrtaJ analysis for 

Calod.%: C. 58.83; H, 6.69; N. 1429 
Found*: C. 58.88; H. 6.51; N, 14.13 


180 


NM«t 


colorless crystals [hydrochloride] 
OfteOH) 

mp205-20e^°C 

Bemental analysis for 

(VWV2HCI-5/2H,0 
Calod.%: C, 58.02; H, 7.01; N, 13.53 
Found*: C, 58.01; H, 7.02: N, 13.50 


181 


H 


colorless crystals [hydrochloride] 
(EtOH) 

mp210-212t 
Elemental analysis for 

C^H„rV2HCI-H,0 
Calcd.*: C. 62.15; H, 6.62; N, 13.94 
Found*: C. 61.99; H. 8.44; N. 13.85 
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Example 


R* 


Physical properties 
(Recrystaflizatjon solvent) 


182 


NHBn 


colorless crystals [hydrochloride] 

Gso-PrOH) 

mp.24+-245% 

Elemental analysis for 

CuH s1 Nb ' 2 H CI • 3/4H2O 
Calcd.*: C. 65.75; H, 6.35; N, 12.78 
Found*: C. 65.81; H. 8.13; N. 12.68 


183 




pale yellow crystals [hydrochloride] 
(EtOH) 

■00,190-193^ 

Elemental analysis for 

C— H,»N. • 3HCI • 2H,0 
Calcd.*: C. 57-29; H. 8.13; N, 13.82 
Found*: C. 57.46; H. 5.98; 13.77 


184 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp,231.5-232 fl C 

Elemental analysis for 

C_u M. . 3HCI - 3/4H.O 
Calcd.* C, 58.23; H. 6.72; M, 14.55 
Found*: C, 58.12; H. 8.93; N, 14.48 


185 




colorless needles [hydrochloride] 
(EtOH) 

mp,1 87-189^ 

Elemental analysis for 

CaHnN* • 2 H CI - 3/4H, 0 
Calcd.*: C. 63.93; H, 6.99; N, 13.31 
Found*: C. 64.05; H. 6.93; N, 13.32 


186 




colorless crystals [hydrochloride] 

(EtOrHso-PrOH) 

mp,194-185% 

Elemental analysis for 

C X7 H, 1 N a O-2HCI-3/2H 1 0 
Calcd* C f 59.89; H. 6.70; N. 12.93 
Found*: C. 59.72; H. 6.64; N, 12.85 



Example 187 

1 -[2-(N-n-Butyl-4-plperidyt)ethyQ^-chloro-1 H-lmidazo[4,5-clquinollne hydrochloride 

[011 9] To a suspension of 1 .20 g of 4-chloro-1 -[2-(4-piperidyf)ethyl}-1 H-imidazo-[4,5-c]quinoline trifluoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethytformamlde, 0.30 ml of n -butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid The resultinq 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystallization from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 



Elemental analysis for C 21 H 27 CIN 4 • 2HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



Example 188 



is 



20 



1 -[2-{N-Acetyl-4-plperidy!)ethyQ-4<hloro-1 H-imldazo[4,5-c]quinoline 

[0120] To a solution of 0.60 g of 4-chloro-1 l2-(4-piperidyl)ethyll-1 H-imidazo-{4,5-c]quinoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added wfth isopropanol and dlisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals Re- 
crystallization from a mixture of methylene chloride and dlisopropyl ether gave colorless crystals havinq the mettlna 
point of from 1 83 to 1 86.5°C. y 





Elemental analysis for C 19 H 21 C!N 4 0 




Calculated % 


C, 63.95; 


H, 5 93; 


N, 15.70 


23 


Found % 


C, 63.81; 


H, 5.87; 


N, 15.61 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. a 
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Example 


R 1 


B 




m 


Physical properties 
(RecrystaJIization solvent) 


1 07 


Ph 


u 

n 




2 


oolorlosa crystale (iso-PrOH) 
mp,i67-16Bt 

cj omental anaiysia tot vj^MjjOin^ 
CaJcd* C. 71.19; H, 6.22; N. 13.84 
Found* C. 71.00; H. 6.18; M, 13.56 


190 


H 


• CI 




2 


colorless crystals [hydrochloride] 
(EtOH) 

mp^35-246"C (decomposition) 
Elemental anaiysia for 

/* LI r»l IJ . U/"M . i /AU f\ 

U2 4 ri2 4 U< x N 4 ■ HOI 1 /4HxV/ 
CalcdJ: C. 60.01; H, 5.35; N. 11.66 
Found* C, 60.01; H, 5.62; N. 11.67 


191 


H 


H 




1 


colorless crystals [hydrochloride] 
(EtOH) 

mp t 248-257°C (decomposition) 

PlnniAfitsI aruiIvRts for 

C a ,H a CIN 4 -HCI-1/4H t O 
CaJcdJL* C, 63.96; H. 5.72; N, 12.97 
FoundS: C. 63.98; H. 5.80; H, 12.93 


192 


Ph 


H 


-a 


2 


colorless crystals (CH^CIj-iso-PrjO) 
mp,1 54.5-1 90°C 
Elemental analysis for 

CnHttCIN^OH/BntO 
Calcd.%: C, 69.00; H, 5.85; N. 12.87 
Found*: C. 68.78; H, 5.78; N. 12.71 



ay 
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Example 


R* 


m 


Physical properties 
(RecrystaJlization solvent} 


193 




1 


colorless crystals [hydrochloride] 

(MeOH-tso-Pr 2 0) 

mp r 289-280 < t (decomposition) 

Elemental analysis for 

CaH„rV 2^1-3/4^0 
CaJcdJl: C, 82.37; H, 6.28; N, 12.85 
Found*: C, 82-38; H, 8.45; N, 12.60 


194 




2 


coloriess crystals [hydrochloride] 

(MeOH-iso-Pr a O) 

mp,1 50- 1 5 8*5 (decomposition) 

Elemental analysis for 

C 24 H lB N 4 -2HCI-1/2H l 0 
CalcdJl: C, 83.71; h\ 6.48; N, 12.38 
Found* C, 63.90; H. 8.88; N, 12.11 



Example 195 

4-Chloro-1 -[2-[N-(4-fluorophenylsulfony0^iperidyl]ethyl}-1 H-imidazo-{4.5-cJquinollne 

[0122J To a suspension of 0.50 g of 4^hloro-1 -[2-(4-plperidyl)ethyr]-1 H-lmld a2 o-t4.5-c]q U inollne trtf luoroacetete and 

ride m 3 ml of N,N-dimethylformamlde was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reedtlon mixture wes adjusted to pH 10 wtth 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetete. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to g,ve 0.35 g of a colorless solid. Recrystalllzation from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 1 75 to 1 78.5'C. 



Elemental analysis for C^H^CIFls^OgS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 



H2-(N-Methanesutfonyl-4-p^eridy0ethylJ-4-phenoxy-1H-imlda2o[4,5-c]-quinoline 

o°cf \ !°.f IT 0 ? °' 1 00 9 o,4 -P henox y-H2-(4-piper1dy0ethylHH-lmldazo44.5^]qulnoflne trlftuoroacetate and 
0.57 ml of triethylamine In 10 ml of methylene chloride. 0.1 6 ml of methanesuffonyl chloride was added dropwise at 
room ^Poratura and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
wrth methylene eWorld©. The extract was washed with water, and dried, and then the solvent was evaporated to give 
e colorless liquid. The resulting coloriess liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Reciystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76*C. 



Elemental analysis for C^H^N^S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H t 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124] In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzation solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,2O1.5-2O2 0 C 

Elemental analysis for C^h^N^S 
Cafcd.%: C t 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C^H^N^ 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 8 (CDCyppm: 

1.31 (2H,brB) l 1. 50-1 .70(1 H,m),1.78(2H > brs) l 2.00(2H,q l J=7.5H2),2.81(2H.brs),4.23(2H I 
brs) t 4.63(2H,t,J=7.5Hz),5.1 3(2H t s) l 7.25(1H,t l J=7Hz),7.30-7.40(5H,m),7.39(2H t d,J= 7Hz), 
7.44(2H,t,J=7Hz),7 50(1 H ,td,J=8.5 ( 1 Hz),7.57(1H,t d,J=8.5,1Hz),7 90(1H,dd,J=B.5,1Hz), 
7.94(1 H,s),8.04(1H, dd,J=8.5,1Hz) 
IR spectrum v (liq.) cnv 1 :1698 
Mass spectrum m/z:506(M + ) 



Example 200 



4-[2 -(4-Amfno-1 H-imldazo [4,5-c)qulnolln-1 *yl)ethyl]-N-methyl-1-piperidlne-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -[2-(4-piperidyl)ethyl}-1 H-imldazo[4 f 5«c]-quinollne and 0.37 g of methyl- 
isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 B*C. 



Elemental analysis for C ie H 24 N e S • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-{2-(4-Chloro-2-phenyl-1 H-imidazo[4,5-c]quinolin-1 -yJ)ethyl}-N-methyl-1 -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
Recrystalilzatlon solvent: methanol 
mp: 215-220 9 C (decomposition) 
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Elemental analysis for C^H^CINjS 


Calculated % 
Found % 


C, 64.71; 
C, 64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1 -{2 -(1 -Amidino-4-piperidyl)ethyll-4K:hloro-2-phenyM H-imidazo[4,5-c)-quinoline hydrochloride 

[0128] A solution of 0.75 g of 4^hlort>2-phenyl-H2-(4-piperidyl)ethyl]-1H-lmida2o-{4 I 5-c]quinoline t 0.40 g of 1H- 
pyrazole-1-carboxyamidine hydrochloride and 0.39 m! of triethyiamine in 5 ml of N,N-dimethyiforrnamide was stirred 
at room temperature for 19 hours The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystailization from 
ethanol gave colorless crystals having the melting point of from 270 to 273°C (decomposition). 



Elemental analysis for C^H^CINe • HCI • 1/2H20 


Calculated % 
Found % 


C, 80.25; 
C, 60.47; 


H t 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of inhibitory actions against production of TNF- a and IL-1 0 in human cells will be shown below 

1 . Preparation of blood celts for culture 

[0130J About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 ul of Novo-heparln 1000 (Novo-Nordlsk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMI-1640 
medium (Nissui Pharmaceutical Co.) containing 2 mM L -glutamine (Ufa Technologies), 2.5 U/ml penicillin-2.5 u,g/mL 
streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x10 6 cells/ 
mL. 

2. Preparation of test compounds 

[0131] Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 u,M, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from 10~ 10 M to 10" s M. 

3. Treatment of cells with medicaments 

[01 32] 1 0 ul of 1 ug/mL Hpopolysaccharide (LPS) was added to a 96-well (flat bottom) plate for cell culture, MIcroTest 
III ™ tissue culture plate (Becton Dickinson), containing 180 ul. of the PBMCs in the aforementioned medium. After 
30 minutes, 10 u,L of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and Incubated at 3rC for 1 6 hours In an atmosphere of 5% C0 2 . 

4. Determination of human TNF-a and human IL-1P 

[0133] An enzyme immunoassay by the sandwich method was performed to determine the human TNF- a and human 
IL-1p in the culture supernatant. The antl-cytokine antibody (the first-antibody) was diluted and placed in a 96-well 
mlcrotlter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethylbenzidine solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric acid, end then the absorbance at 450 nm of each well was measured by a 
microplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software, Softmax™ (Molecular Devices), In comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
s IL-ip, monoclonal anti-human IL-1p (Cistron), polyclonal sheep anti-human IL-ip (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-ip (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1 : 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (umol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration (ujtioI/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearly Indicate that the compounds of the present invention have excellent inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extrearnely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

ss 1 . A 1 H-lmidazopyrldine derivative represented by the following general formula or a salt thereof: 



81 
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R 3 — (CH 2 } mN 



-c 



e6L 



20 



wherein R1 represents hydrogen atom, hydroxy! group, an alky! group which may have one or more substituents 
a cycloalkyt group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R2 represents hydrogen atom, an alkyi group, a halogen atom, hydroxy! group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted or a 
phenoxy group which may be substituted; ring A represents a homocycllc or a heterocyclic ring which may be 
substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; FP represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R 3 represents unsubstituted piperidino group, at least one of R1 and R* is not hydrogen atom. 

2. A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 



25 



30 



40 



45 



(CHa), \ 



(CHjU R 1 



\ 




wherein Ri represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R* represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted or a 
phenoxy group which may be substituted; ring A represents a homocycllc or heterocyclic ring which may be* sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R 4 represents hydrogen atom, an alkyl group, benzyl group, triphenylmethyl group, an aikanoyl group which may 
be substituted, an alkoxycarbonyl group, benzyloxycarbonyl group, a thiocarbamoyl group which may be substi- 
tuted, an alkanesulfonyl group, a benzeneaulfonyl group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond- and n 
represents an Integer of from 0 to 2. 

3. The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thlophene 
ring. 

4. A medicament which comprises as an active ingredient the 1 H-lmidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
30 a cytokine Is mediated. 
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